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ABSTRACT 

This instructor's guide, designed for -use with tjie 
curriculum. Plant Operations for Wastewater Facilities, represents a 
two-year wastewater technology instructional program based on 
performance objectives designed to prepare undergraduate students to 
enter occupations in water and wastewater treatment plant operations 
and maintenance. This document, part D of five parts, covers the 
topics of. Sludge Dewatering, Solids Disposal and Elflueif^ Disposal. 
In this guide, the topics and ideas are presented as a series of u 
modules, organized around^ 16 .general objectives common to all 
processes. The module begins with a- statement of purpose which 
explains what the student will be studying. Next, all the d^jectives 
of the module and code numbers keyed to a computerized list of 
instructional resources are listed. Also included in each module are 
a glosseury of verbs and sections on learning and testing conditions, 
acceptable performance, instructor activity and student activity. 
Recommendations on evaluation techniques are included. (BT) 
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Preface 



Since 1970 Charles 'CouBty Community College, Clemson University, Greenville Techni- 
cal College and Linn-Benton Communit/ College have been working together to prepare 
undergraduate students to enter ocotipationd in water and wastWter treatment plant 
operations and m^iintenance. Through their efforts a two-year Wastewater technology 
instructional program based on performance objectives has been developed and imple- 
mented. 

Through a grant trom the Environmental Protection Agency called Criteria for th6 
Establiehment of T0o-Year Post High School Wastewater Technology Programo (CEWT) the 
four colleges set Up program^ criteria and curriculum gutdelines which are available 
in two volumes : 

Program Implementation Proaedio'eQ 

Volume II: Curvtaulum Guidelines, Criteria for Eotnbliohment and Ua%nte- 
^ nance of Tuo^Yeax' Post High School Wastewater Technology Programs 

As a result of the implementation of the instructional pjrogram at Charles County ^ 
Community College,- Greenville Technical College and Linn-Benton Community College, , 
six guidea^r instructors based on the course descriptions in Plmt Implementat^on 
Procedures and the general criterion behaviors of Volume II been prepared. 

Plant Operations for Wastewater FaoiliHes, printed in five parte, is the second in 
the series which includes: 



Volume I 
Volume II 
Volume III 
Volume IV' 
Volume 
Volume 



V 

VI 



Introduction' to Environmental Technology^ 
Plant Operations for Wastewater Faoilities^ 
Laboratory: Conti^ol for Wastewater Faoilities 

.Management and Supervision Procedures for Wastewater Faoilitieo 
Process Interaction for Wastewater Faoilities 
Advanced' ^asjbe Treatment 
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PREFACE 

PERFOIflylANCE OBJECTIVES . • 

INTRODUCTION TO MODULES OF INSTRUCTION . . ■ 

GLOSSARY OF VERBS 

MODULES OF INSTRUCTION » . 

Collection / 

Chlorination ....... • • • ^^"^^ ^ 

' Part . A 



Screening and Grinding . 

Grit Removal « P^^''^ ^ 

Primary Sedimentation A 

Trickling Filtration • ^^"^"^ ^ 

Aeration . . . . „^ Part B 

Secondary Sedimentation Part B 

Pond Stabilization . ' . Part B 

ThickeniAg . .' Parf C 

First Stage Digestion. ?art C 

Second Stage Digestion . . .* , . . . Part C 

Part C 

i . 13 

31 

49 

67 



Sludge Conditioning 

4 

Sludge Dewatering , 

Sludge Dewatering. . . . 

Solids Disposal , - 

Effluent Disposal. ^ 

Flow Measurement ^^v\ E 

Part E 

Part E 



Pumping and Piping 

Electric Pov;er . , 

Gas Power J . . . . Part E 





GENERAL CRITERION 
BEHAVIOR CATEGORIES 



GENERAL CRITERION 
BEHAVIORS 




.mtflter routlnt •ctlvltlts 
(l«fwn3tr«te otfety pmce'durea ^ 
rtfcognfrje and correct abnonnallties 
deiwnstrate cafpty proceduros 
ratJter routine actlvltlts 
(iCjnonstratc safety procedures 
recognise and repair calfunctfona 
Identify equipment parts 
dcjwnatrate safe^ procedures 
conduct satipllng and analyses 
determine appropriate analyses 
evaluate results of anolyses 

derxjnstrate safety profcedurea 
Identify function of process units 
Identify effects of «stos 
Identify purpose of process units 
identify appropriate sajnpling locations 
relate need to procoaces 
recognize and cope with rjjor disasters 
corrparo various process; units 
prepare orders for service and parts 
determine supplies needed 
prepare dally and monthly reports 
prepare annual reports 
prepare annual budgets 
hire enf}1oyeea 
orient new employees 
discipline employees 
discharge employees 
promote professional growth 
identify staffing needs 
identify needed operational changes 
identify needed capital Improvements 
explain plant operation to lay persons 
respond to "outside" complaints 
promote plant expansion 
promote plant Image 
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1: Relationship of general griterion behaviprs Cperformance objectives) to 
categories and conposite model plant COP). 
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Performance Objectives 



When the treatment plant operators, edu- 
cators, consultants and representatives ^ 
from professional water pollution con- 
trol organizations came together to de- 
velop an effective instructional program, 
they recommended the use of performance 
or behavioral objectives because^such 
objectives clearly outline: 

1. What the student is expected to 
do as a result of the instructional 
program. 

2. The conditions under which the 
student shall do it. • 

3. The standard of performance. 



COMPOSITE MDDEL PLANT 

First, they developed a composite model 
plant (CMP) of twenty-two process units 
which is really many wastewater treat- 
ment plants in one model. Such a mix 
of process units seldom occurs in a 
treatment plant, but if a student be- 
comes competent in the operation and 
management of the CMP he should be able 
to perform successfully in any treatme^t^ 
plant. 



TASK ANALYSIS 

Next, to ensure that the materials^ere 
specifically tailored to what the^ opera- 
tor does on the Job," a task Analysis was, 
conducted. They found that the tasks 
which an operator performs fell into 
sev^en general categories which were fur- 
ther divided int® 37 tasks or general 
behaviors. (SeeVfigure 1, page vi.) 
The tasks were orgjanlzed under: 



1/ Normal Operation Procedures. 
These include routine ^operating ac- 
tivitie^that do not va'r/" signifi- 
cantly from day to ^day and that are 
designed to keep the plant function- 
ing within a normal range of values. 
For 'example, the employee conducts 
routine samplings of the primary 
sludge and inspects pumping equip- 
ment and the wastestream to verify 
that the process is functioning 
properly. 

2. Abnormal Operation Procedures. 
These include activities of the 
plant employee that result from un- 
^/ jafeual and undesirable conditions of 
the wastestream. The abnormal pro- 
cedures enable the plant employee to 
recognize when the wastestream is 
abnormal and to return it to an ac- 
ceptable, normal condition. An ab- 
normal wastestream results when a 
normal operation procedure is not 
properly applied, a corrective main- 
tenance procedure is needed or man- 
agement/supervisory procedures are 
poor. For 'example, the plant em- 
ployee should recognize that a black 
septic primary sludge sample is an 
abnormal condition of the waste- 
stream and take appropriate action. 

3. Preventive Maintenance Proce- 
duresT These include routine main- 
tenance activities of the plant em- 
ployee which prevent major equipment 
breakdown and subsequent corrective 
maintenance. For example, the' em- 
ployee would lubricate bearings and 
other moving parts, replace worn 
components and adjust components of 
'the primary sludge pumps. 



4. Corrective Maintenance Procedures, 
.Theoe Include maintenance activities 
of* the plant employee that usually re- 
sult from the breakdovm or malfunction 
of a unit of equipment or a component. 
For example, the employee would notice 
whether the primary sludge pump is 
malfunctioning and know when and how 
to correct the disorder or when and 
how to refer the problem to plant 
maintenance personnel. 

5. Lal}(>ratory Control Procedures. 
These include special and routine ac- , 
tivities relating to laboratory anal- * 
ysis, the specification of sampling 
procedures and locations and the gen- 
eral management of the laboratory 
facilities. For example, the employee 
would collect primary sludge samples 
and conduct the analyses. * 

6. Systems Interaction Procedures. - 
These include activities of tjae plant 
employee which relate the functioning 
of specific units of equipment to 
other process units and to the system 
as a whole. For example, the employee 
would determine how the effective 
functioning of the primary sludge 
pumps relates to digester performance. 

7. Management/Supervisory Procedures. 
These include activities relating to 
employment practices, record keeping, 
plant operation policy and the estab- 
lishment )of a constructive and real- 
istic rapport between the plant and 
the community it serves. For example, 

/ the employee would keep^ records on 
primary sludge pumping, keep an inven- 
tory of spare parts and evaluate the 
adeqi;iacy of maintenance procedures by 
shift personnel. 

CURRICULUM DESIGN 

After ^keciding what process equipment an 
operator must operate and maintain, and 
finding oUt what an operator does through 



the -task analysis, they listed the ob- 
jectives a student must master to suc- 
cessfully operate a treatment plant. 
For example, the student will describe 
and perform the normal inspection pro- 
cedure for the primary sedimentation 
-unit including frequency of inspection, 
conditions to look for and the actions 
he should take. 

■ ^) .... 

INSTRUCTOR'S GUIDES " 

The next step was the design of man- 
uals to guide the instructor. In the 
guides varied learning activities artd 
imaginative innovations whi(2h produce 
more learning than traditional teach- 
ing methods are emphasized. The in- 
structional suggestions do not need to 
be followed slavishly, but should be 
modified. and improved as much as pos- 
sible. 

The instructor's goal is to achieve 
the objectives of the curriculum by 
selecting activities which suit the 
V student's needs and l\elp him to master 
^all the information and skills in the 
course. The most effective learning 
occurs when the student is a partici- 
pant in the learning process, not a 
spectator. 

An instructor should use learning ac- 
tivities which approximate the situa- 
tions which the student will meet in 
*the treatment plant. If it is not 
pos^le to teach in a treatment plant, 
airwWl^ed situatiom should be se^ up 
in the workshop or classroom so that 
the student can solve rather than dis- 
cuss problems. Gvoup discussion stim- 
ulated by visual materials' is an ef- 
fective learning technique. Lecturing, 
however, is inefficient. Because the 
student is not actively* J^nvolved dur- 
ing a lecture, the instructor should 
use lectures sparingly.' ' 




Introduction to Modules of Instaiction 



In tMs instructor's guide the topics and 
ideixo are presented as a series of ^jaod- 
ulep, organized around the general objec- 
tiim stated in the course descriptions 
for Plant Operation I, II, III and IV 
an(J the In-Plant Practicum which are 
found in the Program Implementation Pro- 
cedures of the CEWT Program. Each mod- 
ule is designed to help the instructor 
plCin a course of study for the operation 
of a 'treatment process using the CMP 
process unit. Each module is organized 
around sixteen objectives common to all 
processes. 

The modules in Plant Operations for 
Wastewater Facilities are arranged in the 
order in which the CMP process units oc- 
cur ixi the treatment ^ plant. Each process 
Iq identified by a letter of the alphabet 
and the process unit is described % the 
heading of the module. If the instruc- 
tor uses the modules in consecutive order, 
h6 and his students will follow the trea1> 
ment of the wastestream from collection 
to its' discharge into the receiving wa- 
ters^ Each module is designed so it can 
be used as a minicourse in a treatment 
process. Instructors are urged to group 
the. modules to suit their individual 
curriculum needs and instructional situa- 
tions . 



Material in the modules can easily be 
a^iapted for courses which upgrade the 
training of operators in normal opera- 
tion proceduires, abnormal operation pro- 
cedures, preventive maintenance proce- 
'dures or corrective maintenance proce- , 
dures by grouping the appropriate objec- 
tives from all the mcidules. For^xamplje, 
an instructor could develop a course 



\ 



in corrective maintenance by grouping 
objectives 11 and 12 from each module . 



INSTRUCTIONAI^ PROCESS UNITS 

Each module assumes that the composite 
model pi^ant unit will be used for in- 
structidln in the process. If the rec- 
omraende^d ujiit is not available, an al- 
ternate procesV^unit may be substitu- 
ted and the instructional materials 
adapted. The recommended (MP units 
and alternate units for all the pro- 
cesses are listed in table 1, page 4. 
Two modules on oludge dev/atering are 
included because it is impossible for 
a student to master , operation of this 
process by leai*ning to operate one 
process unit. Remember, however, that 
a student will be more adequately pre- 
pared to work in almost any treatment 
plant if he is trained on the CMP 
unit. Vftien it is not possible to use 
the recommended unit, students should 
be informed about the operation and 
function of the unit and hands-on 
training should be conducted on the 
best alternate unit available. 



PURPOSE OF THE MODULES 

The modules in Plant Operations for 
Wastewater Facilities help the student 
to learn how to operate all the pro- 
cess units in the wastev/ater treatment 
plant. Normal operation, abnormal op- 
eration, preventive maintenance and 
corrective maintenance procedures are 
included. V/hen the course is com- 
pleted,\ he will know why each unit is ' 
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important to the treatment plant and how 
it affects and interacts with otherjpro- 
cess units' in the treatment system. 

STUDENT prerequisites' 

Completion of Introduction to Environmen- 
tal ^Technology and courses in basic n^iath- 
emajiics and biology qualify the student 
to enter the cour,se in Unit Opera-tions 
for Wastewater Facilities. Conc\irrent 
c6\irses in basic chemistry and laboratory 
control are suggested. (See pages 7 to 
19 of Program Implementation Pvooedures. ) 

O ' 

TERMINAL OBJECTIVE- 

When the student has completed the mod- 
ules of instruction in this co\irse, he, ^ 
should- be able to do the following for 
each of the processes in the treatment 
plant: / ^ V 

- 1. Identify the process unit. 

2. Describe the pi^ocess unit in tech- 
nical afid nontechnical terms. 

3. Describe the safety proced\ires for 
the process unit and explain how the 
proced\ires protect employee^ and 
visitors. ' ' 

Identify the components of the 
^focess unit. Explain the purpose of 
each component, how the component 
works ^nd why it is important, ^ 

5. Describe, the normal operation 
■procedures for the process unit ''com-' 
pdnents . 

6. Perform the normal operation pro- 
cedxires for the'process unit. 

7. Describe and perform the start-up 
and shut-down proced\ireg for the pro- ' 
cess^unit. 

ff. Describe the abnormal operation 
procedures for the process unit. 



9. Describe the* preventive mainte- 
nance procedures for the proces^ 
unit. ^ ' ' . ' 

10. Perfonrf the preventive mainte- 
nance procedvires fox the process 
unit. 

11. Describe the corrective mainte- 
nance procedvire^ for the process 
unit components. 

12. Perform the corree-tive mainte- 
nance proced\ires for the process 

'unit components. 

13. Perform the safety proced\ires 
for the process unit and demonstrate 
how they protect employees and visi*- 
tors . 

14. Coi6pare other process units to 
the composite model plant unit, 

15. Name and locate the components 
of the process unit. Name and 
sep.ect reference materials which 
explain the normal operation proce- 
d\ires, the purpose of each compo- 
nent, how the component works and 
why it is 'important. 

16. Perform the abnormal operation 
proceduj:^s for the process unit. 



RESOURCES . 

The listing of instructional resoxirces 
suggests materials now available to 
instructors to accomplish the desired 
performance in the student. 

Instructional materials 1 to 1866 are 
keyed to the reference. Instructional 
Materials Available which is available 
from: ^ 

Office of Water Program Operations 
US.Environm'ental Protection Agency 
Washington, DC 20460 
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Two companion volumes to Inetruotional 
^Materials Available^ also available from 
EPA, offer suggestions for selecting 
audio-visual equipment: 

Seleotin^ Audio-Visual Equipment 
■ Selecting Insti^ational Media and 
"^Instructional Systems 

The following journals list addresses of 
companies from whom literature about the 
process unit^ which they manufacture can 
be obtained: ^ 

"Environmental Science and Technology" 
1155 Sixteenth Street, N.W. 
Washington, DC 20O36 / 

"Water and Sewage V/orks" 
434 South Wabash 
^ Chicago, IL 60605 

"Water and Wastes Engineering" 
666 Fifth Avenue 
New York, NY 10&19 

If suitable materials are not available, 
instructors are urged to develop their 
own resources. 



FORMAT OF THE MODULES - 

The module begins 'with a statement of 
purpose which explains what the student 
will be studying. Next, all the objec- 
tives of the module and code numbers 
keyed to a computerized list of instruc- 
tional resources! are listed for the in- 
structbr^^s convenience. 

Objectives. Each mcd^jle includes six- 
teen objectives which bring the stu- 
dent to the performance level required 
by the terminal objective. The know- 
ledge and skills demanded of the stu- 
* dent become more complex as he pSS^ 
gresses through the sixteen objectives 
in a module. He begins by identifying 
components and learning facts about 
the components and processes. He uses 



these facts- to develop concepts and 
ideas. Finally, he relates the con- 
depts and ideas to each other so 
that he can make decisions about 
plant procedures . 

A glossary of verbs which follows 
this introduction defines the verbs 
used in the objectives so that the 
instructor is aware of what he Is 
instructing the student to do and so 
that his evaluation of the student 
is based solely on what is stated in 
the objiective. 

Conditions. The conditions define 
the circumstances under which the 
student performs and is evaluated 
and lists the information, equipment 
and assistance to which the student 
will have access. The best avail- » 
able learning and testing conditions 
should be used. A process unit in a 
treatment plant or workshop has more 
impact on the students than photo- 
graphs and drawings. For example, 
if the student is to be given a pro- 
cess unit, unit components, photo- 
graphs or diagrams of a unit, the 
instructor should provide a process 
unit.* If a process unit is not 
' available, he would use componenlTs 
of the unit in combination with pho- 
tographs of those; components which • 
he does not have available. Line 
drawings and diagrams should not be 
used if photographs and manufactur- 
ers* illustrations ar.e available. 

Acceptable Performance. The accept- 
able performance expands the objec- 
tive and details the. steps a student 
must ft)llow to reach the objective. 
To move on to the next objective, at 
least 70% of each step or category 
""must be mastered wi til no repeated 
errors between modules. For example, 
no student can complete the course 
of study if he consistently fails to 
,give attention to moving parts as -he 
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performs safety procedures or to des- 
cribe the odor as he evaluates the" - 
characteristics of the wastestream. 
In this section the instructor, will 
find the main topics of his lesson 
plan and for the evaluation of s the 
student's performance. 

InstJnictor Activity. The instructor 
should get 'to know his class by work- 
ing with small groups and with each 
student. He should encourage students 
to learn from each other as they work 
.together. He should involve the stu- 
dent in th^ instructional and learning 
process. Instructional activities are 
paired numerically with student activ- 
ities. 

Student Activity. This is a listing 
of activities which the student will 
take part in, in order to accomplish 
the specified performance. 



EVALUATION TECHNIQUE 

The instructor may use or adapt the 
learning activities listed under instruc- 
tor activity. and student activity as 
evaluation techniques. The technique 
chosen should reflect what^the objective 
asks^ the student to do. For example if 
a student is asked. to deaaribe, the eval- 
uation technique is a deaaription. The 
student shbulci be evaluated under the 
conditions and to the performance level 
required for each objective. 
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Glossary of Verbs 



The glossary of verbs is included here so tjiat the Instructor will know exactly what 
the student is being asked to do to meet his objective. Notice the difference, for 
example, between the meanings of identify and name. When a student is asked to 
identify, the Instructor is providing the name of the thing to be identified. But, 
when the student must name something, he must supply the name. 

The list includes all the verbs from the objectives and the acceptable performance^ 
^ sections of all the modules, as well as some verbs used in the instructor and stu- 
dent activities. 



APPLY 



CHECK 



comment' ON 



COMPARE 



CONSIDER 



CORRECT 



DMONSTRATE 



DEFINITION 

To make \ise of as suitable, 
fitting or relevant. 

To inspect and ascertain the 
condition of, especially in 
order to determine that the 
condition is satisfactory. 

To express an opinion or atti- 
tude about what has been seen'^ 
or heard. 

To examine the character or ; 
qualities of, especially for 
the purpose of discovering 
resemblances or differences. 

To give thought to with a view 
to purchasing, accepting or 



adopting. \ 



\ 



To alter or adjust to bring to 
some standard or required con- 
dition. ^ 

To illustrate or explain in an 
orderly and detailed way with 
many examples, specimens and 
particulars. 



APPLICATION 

Apply the preventive maintenance 
schedule for the second stage di- 
^gestion unit. 

Check the characteristics of each 
component. 



Comment on employee safety proce- 
dures. ' 



Conipare other aeration iinits to 
the diffused air \lnit with swing- 
type diffuser producing fine^bub^ 
bles . 

Considel* availability of replace- 
ment parts, capital costs, ease of 
repair, efficiency, maintenance 
costs, and so forth. 

Correct the malfxmction. 



Demonstrate the start-up proce- 
dures in a treatment plant* 
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DESCRIBE 



r 



DEVELOP 
DISCUSS 

EVALUATE 



EXPLAIN 



\ 



IDENTIFY 



INDICATE 



INSPECT 



UST 
LOCATE 



DElflNITION 4 

To represent by words written 
or spoken for the knowledge or^ 
imder standing of others, to 
transmit an image of the identi- 
fying features, the nature and 
characteristics of objects, 
events and actions. 

To produce or generate. 



To talk about, to present in 
detail, to exchange views or 
information about. 

To examine and mke a judge- 
ment about quality, signifi- 
cance, amount, degree or 
condition of,. 

To make plain or clear^ to 
present In detail. 



'To establish the, identity of, 
pick out or single out an 
ob'^ect in response to its 
name by pointing, picking up, 
underlining, marking or other 
responses. 

To state pr express without 
going into detail. 



To view closely and critically, 
to determine quality or s-^ate, 
to detect errors or otherwise 
appraise. 

To enume3:'ate or specify., t 



To stipulate the position of an 
object in relation to oth/*r, > 
objects. , ^ ■ 



APPLICATION 

Describe the saijpty procedures for 
the screening and grinding unit. 



Develop a picture file of first 
stage digestion units. 

Discuss treatment plant case his- 
tories. 



Evaluate the wastestream for Ab- 
normal conditions. 



Ln tni 



Explain tl^fe i)urpose of each compo- 
nent, how the component works and 
why it is important. 

Identify the components of the 
chlorination unit. 



Indicate whether the process unit 
is used for secondary sedimenta- 
tion* ^ 

Inspect a treatment plant. 



List routine calculation&^,for the 
TTOnd stabilization unit. 

Locate the components of the 
trickling filtration unit. 
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OBSERVE 



PERFORM 



POINT OUT 



RECOMMEND 



SEIiECT 




DEFINITION 

To supply the correijt name, in 
oral or written form, for an ob-^ 
Ject, class of objects, persons, 
places, conditions- or events 
which are pointed out or des- 
cribed. 

To pay careful, directed, 
axialytical attention to. 

To carry out an action or, 
pattern of beha-^jlor. (Implies 
an act for which a process or 
pattern of movement has already 
been established, especially 
one calling for skill or preci- 
sion, or for the assignment or 
assunqjtion of responsibility.) 

To indicate the position or 
direction of, especially by 
extending a finger toward the 
thing so indicated, to direct 
someone's attention to. 



To mention or introduce as 
being worthy of acceptance, 
use or^ trial, to advise. 

To choose something from a num- 
ber or group usiially by fitness, 
excellence, or other distin- 
guishing feature. 



APPLICATION 

Name the components of the primary 
sedimentation unit. 



Observe the thickening process 
during a plant tour. 

Perform the normal operation pro- 
cedures for the grit removal unit, 



Point out characteristics which 
distinguish the first stage di- 
gestion unit from othjer units. 



Recommend procedures to c 
the unsafe conditions. 



Select the reference materials 
tobls needed to perform the cor- 
rective maintenance. 
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MODULE 14A 

SLUDGE DEWATERING 

A vacuum filter unit with cloth 

Composite Model Plant Unit 0 



In this module the student will learn to perform all the activities^ 
in the objectives as they apply to a vacuum filter unit with cloth. 
READ PAGES 1 TO 11 BEFORE USING THIS MODULE. 

140,1 Identify the sludge dewdtering unit. 

14a. 2 Describe the sludge dewatering process in technical and non- 
technical terms. 

14a. 3 Describe the safety procedures for the sludge dewatervng umt 
and explain how the procedures protect employees and visi-- 
tors. , . 

14a. 4 Identify the components of a sludge dewatering umt. Expla%n 
the purpose of etch component^ how the component works and 
» why it is important. 

14a. 5 Describe the normal operation procedures for the sludge de- 
watering unit components listed on page 17, 

14a. 6 Perform the normal operation procedures for the sludge dewa- 
tering unit. 

14a. 7 Describe and perform the stoj^t-upi-md shut-down procedures 

for th^ sludge dewatering unit.' 
14a. 8 Describe the abnormal operation proceiures for the sludge de- 
f. watering process. \ 

^'14a.9 Describe the preventive maintenance procedures for the sludge 
dewatering unit. ^ 

14a. 10 Perfgvm the preventive maintenance procedures for the sludge 
dewatering unit. ^ 

14a. 11 Describe the corrective maintenance procedures for the sludge 
dewatering unit components listed on page 17. 

14a. 12 Perform the corrective maintenance procedures for the sludge 
dewatering unit components. 

14a. IS Perform the safety procedures for the sludge dewatering unit 
and demonstrate how they protect employees and visitors. 

14a. 14 Compare other sludge^^dewatering units to the vaduum filter 
^ unit with cloth C&mposite model plant unit 0). 

14a!lS Name and locate the components of the sludge dewatering unit 
listed on page 17. Name and select reference materials 
which explain the normal operation procedures^ the purpose of 
each component^ how the component works and why it is impor- 
tant. 
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14a. 16 Perform the abnormal operation proaedureB for the aludg^ de- 
watering unit.' 



RESOURCES: 3 116^ 120 125 141 U3 144 

317 320 321 324 421 459 511 
937 990 1033 1034 1399 



307 308 
551 552 



OBJECTIVE 14a. 1: 



<<<<<<»>>>> 



309 
553 



316 
554 



Identify the sludge dewateving unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph of a 
unit. 



ACCEPTABLE IPERFORMANCE : 



The student will: 

Indicate whether the process unit is used for sludge 
dewatering. 



INSTRUCTOR ACTIVITY: 



1., Point out characteristics which distinguish the 
sludge dewatering unit from other process units, 



STUDENT ACTIVITY: 



1. Develop a picture file of sludge dewatering units. 
Mark distinguishing characteristics. 



<<<<<<>»>>> 



OBJ^TIVE 14a.^: 



DeaoHbe the sludge dewatering proaesQ in teohnioal and 
nontechnical terms. 



CONDITIONS: 



Given photographs of the sludge dewatering unit. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Desgrihfi the sludge dewatering unit, explaining the 
me^aning of vacuum filtration. 

Describe the piirpose of sludge dewatering. 
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Describe how sludge dewatering affects: 
solids disposal 
pumging and piping 
effluent disposal 



INSTRUCTOR ACTIVITY: 



1. Use diagrams', photographs and slides to describe 
sludge dewatering. • 

2. Describe the sludge dewatering process during a plant 
tour. React to the student 'sT4escription of the pro- 
cess. 



STUDENT ACTIVITY: 



1. Describe the sludge dewatering process while viewing 
photographs, diagrams and slides. 

2. Observe and describe the sludge dewatering ptocess 
during a plant tour. 



i. 



OBJECTIVE 14a. 3 1 



«««»»» 



Describe the eafety proaeduree for the eludge dewatering 
unit and explain how the proaeduree protect employees 
and visitors. 



CONDITIONS: 



Given a list of operation and maintenance procedures- 



ACCEPTABLE PERFORMANCE: 



The studen^t will: 

Describe the safety procedures for the sludge dewa- 
tering unit, conmrenting^ on: 
High-risk activities 

removing debris from channels 
v/orking with switches in automatic position 
Sources of danger 
acid v/astes 

caustic wastes ^ 
chemical slurries 
deep wells 

electrical equipment 
explosive gases 
moving parts 
open doors and cover© 
slippery vi^alks 
toxic gases 
welding torches 
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INSTRUCTOR ACTIVITY: 



Safety equipment 
'belt guards ^ 
f ire-.f ighting ^equipment 
firat-aid'kit 
lockout tags and keys 
proper lighting ^ 
. ^protective clothing 
railings 

stair safety treads 
ventilation system 

Explain how the procedures protect employees and 
visitors. 



1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. . 

3. Describe the safety procedures for each operation and 
malritenance procedure. 

4. Prepare slides of sources of danger and high-risk 
activities. 



STUDENT ACTIVITY: 



r 



1. Read case, histories and comment on employee safety 
procedures . 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

3. Role play operation or maintenance procedures. Se- 
lect proper salsety equipment and name the sources of 
danger and hlgh^^sdsk activities. Develop a manual of 
safety procedures rsr the sludge dewatering unit. 

A. Identify sources of danger and high-risk activities 
> pictured in slides. 



<<<<<<>>>>>> 



OBJECTIVE 14a. 4: 



Identify the QomponentQ of a sludge dewatering unit. 
Explain the purpose of each component^ how the component 
works and why it is important. ' 



"CONDITIONS: 



Given a sludge dev/atering unit, unit components or a 
diagram, model or photographs of a unit and a list of 
components . 
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ACCEPTABLE PERFORMANCE: 

r 



The student will: ^ 

Identify components of the kludge dewa1:.ering unit arid 
associated equipment: 



agitator 
air receiver 
blower^ 

Ghemical conditioner 
chemical feeder 
conveyor belt 
driim 

filter media 
filtrate pump 
fire-fighting equipment 
first-aid kit 

Explain the purpose of eaQh component, how the compo- 
nent works and why it is important. 



mixing tank 
oil valve 
piping 
roller 
rotameter 
scraper 
sludge pump 
vacuum gage 
vacuum pump 
valve 



INSTRUCTOR ACTIVITY: 1. Point out and name components in diagrams, photo- 

graphs or models.' 

2. Arrange photographs or models of components in the 
workshop for student identification. 

3. Point out and name components during a plant tour. • 
i^. Question the students about the purpose of each com- 
ponent, how the component works and.why it is impor- 

• tant. 



STUDENT ACTIVITY: 1. Identify the components which the instructor najnes on 

^ diagreuns, photographs or models. 
• 2. Identify the components at stations in the workshop 

in writing. 

3. Identify components during a plaiit tour. 

4. Explain the purpose of each comporifent, how the compo- 
nent works and why it is imf)ortant. 

«<<«>>>>>> 



OBJECTIVE 140.5: Deacribe the normal operation procedures for the sludge 

dewatering unit components listed above. 

CONDITIONS: ' Given a sludge dewatering unit or slides or photographs 

of a sludge dewatering unit, a list of components of the 
unit, a checklist of ct^aracteristics and a normal opera- 
tion procedures manual: 

24 
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ACCEPTABLE PERFORIMNCE: 



The student will: 

Describe the characteristics of each component v/hich 
the operator checl^ to determine wb§ther the compo- 
nent is functioning normally, coninenting on: 

color pressure 

corrosion sound 

flow temperature 

motion vacuum 

odoir vibration 

position 

Name the sense or indicator which monitors each char- 
acteristic^ 

Explain how often the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component Indicate that it is not functioning 
normally, including: 
making adjustments 

deciding about corrective* maintenance 
reporting to supervisors 
reporting in written records^ 

V 

'"Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the sludge dewatering 
process . 

List routine calculations for the sludge dewatering 
process. 

Des^jlbe routine proc^edures for recording data. 



INSTRlfCTOR ACTIVITY: 



1. 



2. 



3. 



4. 



Describe 'the characteristics of the components of the 
sludge dewatering unit, ^ 

Describe the normal operation procedures for the 
sludge dewatering unit. Use color pictures. 
Describe the normal operation procedures during a 
slide show of components of the sludge dewatering 
unit. 

Describe and explain the normal operation procedures ' 
during a plant tour, -Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the components of the 
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Dludge dewatering unit and their normal character- 
iotic8. 

2. Develop a manual of normal operation pirocedures. 

3. Describe the normal operation procedureo during a 
Glide ohow Qf componentG of^ the Qludge dev/atering 
unit. 

A. Observe' and describe the normal operation procedures 
during a plant tour. 

<<<<<<>>>>>> 



OBJECTIVE 14a. 6 1 



Perform the normal operation prooedureo for the Qludge 
dewatering unit. 



CONDITIONS: 



Given a sludge dev/atering unit, the manual of normal op- 
eration procedures which the student has developed for 
the sludge dewatering unit and basic references. 



ACCEPTABLE PERFORIvlANCE : 



The studfent will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Periderm the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plarrt. 



STUDENT ACTIVITY: 



1. Demonstrate ^the normal operation procedures in a dry 
run in a treatment plant. 

2. Perform and explain the normal operation procedures 
in a treatment plant. * 



OBJECTIVE 14a. 7: 



CONDiTIi 




Describe and perform the atart^yp and shui^dom proQe-- 
dures for the sludge dewatering unit.* 



Given a mock-up > model or photograph of a sludge dewa- 
tering unit and a sludge dewatering unit with the manu- 
facturer's operation manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Start up and shut down a sludge dewatering unit, fol- 
lowing the manufacturer's instructions. 



INSTRUCZOR ACTIVITY: 



1.' Demonstrate and perform the start-up procedures in a 

treatment plant. 
,2. Demonstrate arid perform the shut-down procedures in a 

treatment plant. 

3. Observe the s!tudent performing the start-up proce- 
dures in a treatment plant. 

4. Observe the student perfoiiTiiing the shut-down proce- 
dures in a treatment ^lant. ' 

5. Observe the student as he evaluates his siart-up pro- 
cedures. - 

6. Observe the student as he evaluates his shut-down 

' procedures. , # 



STUDENT ACTIVIT]^^: 



1. 'Describe the start-up pruccdui^es in a dry run in a' 
* treatment plant. 

2. Describe the shut-down procedures in a diy run in a 
treatment^ plant . 

3. Perform the start-up procedures in a treatment plant. 

4. Perform the shut-down procedures in a treatment 
plant . 

5. Evaluate the operation of the sludge dewatering unit 
to determine whether correct start-up procedures have 
been used. U^e the normal operation procedures man- 
ual whicji the student has developed. (See objective 

6. Evaluate ;the operation of the sludge dewatering unit^ 
I ta determine whether correct shut-down procedures 

have befen used. Use the normal ^^g^tion procedures 
manual which the student has devSSped. (See objec- 
tive 1.4.. ) 



«<«<>>>>>> 
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OBJECTIVE l4a.8: 



Desoribe the abnomal operation pvoaedurea for the 
sludge dewaterihg proaess. / 



CONDITIONS: 



Given a wasiestream in a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditions / 
of the wastestream and. plant records and reference mat^ 
'rials. " 



ACCEPTABLE PERFORMANCE: 



] 



The student will: 

Evaluate the wastestream for abnormal conditions, 
coiomentijtig on: ^ 

alkaiinity level o 

, f ilterability pH 
flow ' sludge density 

Describe the cause and" effect of the abnormal condi- 
tion. ' ^ . ' 
Explain how often the condition of the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting' to supervisors 

sampling procedures 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal 6onditions of the 

wastestrfeam illustrated in color pictures; 
-V 2. Describe and explain the abnormal operation proce- 
* dures illustrated in pictures and described in plant 

recorcjs and case histories. 
3. Describe and explain the abnormal operation proce- 
dures during a slide show. 
A. Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student's 
description of the procedures. 




STUDENT ACTIVITY: 1. Evaluate and explain the abnormal conditions of the 

wastestream which are illustrated in color pictures. 
2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described iri plant 
Records and case histories. 
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3. Describe and explain the abnormal operation proce- 
dures -in a class discussion after a slide show. 

4. Evaluate and explain the condition of the wastestream 
^uriiig a plant tour. Describe and explain the abnor- 
mal operation procedures . - 



<<<«<>>>»> 



OBJECTIVE 14a. 9: 



Deaornhe the preventive maintenanoe proaedurea for the 
aludge^ dewatering tatit. 



CONDITIONS: ^ 



Given a sludge dewatering unit or pictures and drawings 
of a sludge dewatering unit and reference materials, 
including: \ , 

inspection records , ' 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANQE; 



The student will: 

Describe these preventive maintenance procedures for 
the sludge dewatering unit: 



Cleaning 
blower 

chemical conditioner 
chemical feeder 
filter media 
* pumps 

filtrate , 

sludge 

vacuum 
roller 
scraper 
Lubrication 
agitator 
blower 

chemical conditioner 
chemical feeder 
oil valve 
pumps 

filtrate 

sludge 

vacuum 
Mechanical adjustment 
agitator 



blower 
chemical conditioner 
chemical feeder 
conveyor belt 
mixing tank 
oil valve 
pumps 
filtrate 
sludge 
vacuum 
roller 
scraper 
vacuum gage 
valve 
Painting 
agitator 
air receiver 
blower 

chemical conditioner 
chemical feeder 
drum 

mixing tank 
piping 




Painting (continued) 
pumps 

^filtrate 
^ sludge 
vacuum 
Replacement 
filter media 



fire-fighting equipment 
first-aid kit 
rotameter 
Wear meas\irement 
conveyor belt 
roller ^ 
scraper 



Name the reference materials and tools needed to per- 
form the preventive maintenance procedures . * 

Explain how often each preventive maintenance proce- 
diire must be performed*. 

Explain how an* operator determi.nes whether a compo- 
nent needs preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure is 
important , ^ 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the preventive maintenance pro- 
ced\ires for the sludge dewatering unit.' 

2. Describe and explain the preventive maintenance pro- 
cedures during a slide show. 

3. Describe and explain the praventive maintenance pro- 
cedures during a plant tour. 



STUDENT ACTIVITY: i 



1. Develop a preventive maintenance schedule and a man 

ual of preventive maintenance procedures, 
'2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. 

3. Observe, describe and explain Ihe preventive mainte- 
nance procedures during a plant tour. 

<<<<<<>>>V>> 



OBJECTIVE 14a. 10: 



Perform the preventive maintenanoe procedures for the 
sludge dewatering unit. 



CONDITIONS: 




Given a sludge dewatering unit and tools and reference 
materials , including : 

inspection records 

manufacturer Is maintenanc^e guides 

plant drawings and specifications 

preventive maintenance schedule 

3 0 



ACCEPTABLE. PERFORMANCE: The student will: 



INSTRUCTOR ACTIVITY: 
STUDENT ACTIVITY: 

OBJECTIVE 14a. 11: 
CONDITIONS: 

« 

ACCEPTABLE PERFORMANCE: 

V 



Select the reference materials and tools needed to 
perform the preventive maintenance procedxxres. 

Apply the preventive maintenance schedule for the 
sludge dewaterlng unit, explaining his actioSs. i 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. ^ • 



1. Set up simulated situations in the workshoj?. 

2. Observe student inspection of a treatment plant. 

3. Observe the student performing the preventive mainte- 
nance procedures in a treatment plant. 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
wojTkshop. 

2. Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

3. Perform and explain 'the preventive maintenance pro- 
cediires in a treatment plant. 



Deearibe the aofreative maintenance procedures for the 
sludge dewatering unit components Hated on page 17. 



Given a sludge dc;vat^ring unit or a mock-up, photographs 
or drawings of a sludge dewatering unit, the manual of 
operation procedures which the student has developed for 
the sludge dewatering uait, tools and reference materi- 
als, including: ' 

catalogue of replacement parts 

equipment catalogues 

manufact'orer's maintenance guides 

The student will: 

Describe how an operator evaluates each component of 
the sludge dewatering unit for corrective mainte- 
nance, commenting on: 

color flow 

corrdsion motion* 
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odor 

position 
pressure 
soimd 



temperatui'e 

vacuum 

vibration 



Explain why a component haa mlfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including: 

evaluation of capabilities of plant personnel to 
perform the proced\ires ^ 

selection of replacement parts 

record keeping 

Describe' how the' operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Describe egid explain the -correc^ve maintenance pro- 
cediires for the sludge dewatering unit, using dia- 
grams and pictures. 

2. Desci'ibe and explain the corrective maintenance pro- 
cediires during a slide show. 

3. Describe and explain the corrective maintenance pro- 
cedures diiring treatment plant to\irs. 



STUbENT ACTIVITY: 



Df^scribe and explain the corrective maintenance pro- 
ceniires in situations described or pict\ired by the 
instructor. u 

DeSjCribe and explain the corrective maintenance pro- 
ced^es diiring a slide show. 

Observe, describe and explain the corrective mainte- 
nance procjtdures during a treatment plant tour. 

«««»>>>>> 



OBJECTIVE 14cul2: 



Perform the ow^otive maintenance proQedures for the 
slidge dewaterw^ unit Qomponenta. 



CONDITIONS: 



ERIC 



Given a sludge dewatering unit or unit components, tljie 
operation procediires manual which the student has devel- 
oped, tools and reference materials, including: ! 

catalogue of replacement parts i 

equipment catalogues * 

manufacturer's maintenance guides 

manufacturer's operation manual 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Evaluate the components of the sludge dewaterlng unit 
for corrective maintenance, explaining why a compo- 
nent has malfunctioned and commenting on: 

color pressiire 

corrosion sound 

tempera t\ire 

motion vacuum 

odor * vibration 

position ' 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procediires which an operator follows when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel to 
perform the procediires ^ 

selection of replacement parts 

record keeping 

Correc't the malfunction. 



INSTRUCTOR ACTIVITY: 



1. 
2. 

3. 



Set up simulated situations in the woricsnop. 

Observe the student as he evaluates the components in 

a treatment plant. 

Observe the student performing the corrective mainte^ 
nance procediires in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. 

Evaluate the components for corrective maintenance. 
Perform and explain the corrective maintenance proce- 
d\ires in a treatment plant. ^ 



2. 
3. 



<<««>>>>>> 



OBJECTIVE 14a. IS: 



Perform the safety procedures for the sludge dewatering 
unit and demonstrate how they protect employees and 
visitors. 



CONDITIONS: 



ERIC 



Given a list of op^ation or maintenance procedures, the 
student's manual of safety procedures, tools and safety 
equipment . 
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ACCEPTABLE PERFOBMANCE: 



The student will: 

Identify hazardous conditions in the sludge dewater- 
ing unit, commQnting on: 

high-risk activities 

sources of danger ' 

safety equipment 

Explain how the procedures protect emplpyees and 
visitors. 

Recoimnend corrective pi^cedures and correct the un- 
safe condition. * 



INSTRUCTOR ACTIVITY: 



1. Set up iitQulated situations in the workshop. 

2. Observe the student as he evaluates the safety condi- 
tions in a treatment plant. 

3. Observe the student performing the safety procedures 
in a treatment plant. ' 



STUDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plant and 
recdnmiend corrective procedures. 

3. Perform the safety procedures in a treatment plant. 



<<<«<»>»> 



OBJECTIVE 24a. 14: 



Compare other sludge dewatering units to the vacuum fil- 
ter unit with cloth (aompoaite model plant unit 0) . 



CONDITIONS: 



Given a process unit and reference materials, including: 
equipment catalogues 
laboratory reports, 
manufacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and operation records^ 



ACCEPTABLE PERFORMANCE: 



The student will: 

Compare composite model plant unit 0 with: 
a continuous feed centrifuge, 
a vacuum filter unit with coil. 
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Consider: 

availability of replacement parts 
capital costs 
» dependency on surrounding environment 
ease of repair 
efficiency 

flow-handling capabilities 
maintenance j»osts 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 



INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about 

*the units. 

2. Compare composite model plant unit 0 with the 
other units. 

3. Help t^e student to collect information for reports 
on the advantages and disadvantages of each unit. 



STUDENT ACTIVITY: 1. List information about the units on a chart. 

2; Compare the units in a panel discussion. 
. 3. IVrite a report on the advantages and disadvantages of 

^ each unit. 



<<<<<<>>>>>> 



OBJECTIVE 14a. IS: 



CONDITIONS: 



l^ame and locate^ the oomponent8 of the sludge dewatering 
unit listed on page 17. Name and select reference ma-- 
terials which explain the normal operation procedures ^ 
the purpose of each component^ how the component works 
and why it is important. 

s 

Given a sludge dewatering unit, unit components or a 
diagram, niodel or photographs of a unit and reference 
materials , including : 

contractor's plans of the sludge dewatering unit 

manufacturer's maintenance guides 

operation ahd maintenance manuals 
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ACCEPTABLE PERF0RIJ5ANCE: The student will: 

^ Name and locate the components of the sludge dev/ater- 

ing unit. 

Name and selecv reference materials v/hich explain the 
normal operation procedures, the purpose of qach com^ 
ponent, how the component works and why it is impor- 
tant. 



INSTRUCTOR ACTIVITY: 



Point but components of tH« sludge ^watering unit on 
diagrams, photographs or models. 

Listen to the student naming the components and the 
applicable reference materials during a plant tour. 
Name md display the reference materials which des- 
cribe the sludge dewatering unit and normal operation 
procedures. 



STUDENT ACTIVITY: 



1. Name the components which the instructor points .out 
on diagrams, photographs or models. 

2. Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components. * 

3. Name and select the reference materials which des- 
cribe the sludge dewatering unit and normal operation 
procedures. , 



OBJECTIVE 14a. 16: 



<««<>»»> 



Perform the abnormal operation prooedurea for the sludge 
dewatering^uni t . 



CONDITIONS: 



Given a wastestre^on in a treatment plant and reference 
materials , including : 

industrial waste records 

operation logs ' , 

operator manuals 

plant performance guides 



ACCEPTABLE- PERFORMANCE: 



ERLC 



The student will: 

Evaluate the wastestream for abnormal conditions, 
commenting on: 

alkalinity , level 

filterability pH 
^ flow sludge density 
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Select the references he needs to return the waste- 
stream to normal. ^ 

Perform the abnormal operation procedures. 

INSTRUCTOR ACTIVITY: 1. Observe the student as he evaluates the wastestream 

in a treatment plant, 

2. Describe the references needed to correct abnormal 
conditions of the v/astestream. 

3. ObseiQ^ the student performing the abnormal operation 
procedures in~ simulated situations and in a treatment 

. plant. 



STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the wastestream. 

3. Perform the abnormal operation procedures in simula- 
ted situations or in a treatment plant. 



<<<<<<>>»>> 
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MODULE 14B 

SLUDGE DEWATERING 

A aontinuouo feed centrifuge unit 

Compooite Model Plant Unit 0 



PURPOSE: In this module the otudent will tecum to perfom all the activities 

' in the obo'ectives as they apply to a continuous feed centrifuge unit. 

BEAD PAGES 1 TO U BEFORE USING THIS MODULE. ■ , . 



OBJECTIVES: 
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Identify the sludge dewatering unit. 
14b. 2 VeQQvibe the sludge dewatering process in technical ^and non- - 
technical terms. 

14b. 3 K Describe the safety procedures for the sludge dewatering unit 
and explain how the procedures protect employees and visi-, 
tors. ' \ ^ 

14b* 4 Identify the components of a sludge dewatering unit. Explain 
the purpose of each component^ how the compgnent works and 
why it is important. 

14b. 5 Describe the normal operation procedures for the sludge dewa-- 
tering unit components listed on page 34. 

14b. 6 Perform, the normal operation procedures for the sludge dewa- 
' tering unit. 

14b. 7 Describe and perform the start-up and shut-down procedures 
for the sludge dewatering unit. 

14b. 8 Describe the abnormal operation procedures for the sludge de- 
watering process. 

14b. 9 Describe the preventive maintenance procedures for the sludge 

dewdtering unit. , 
14b. 10 Perform the preventive maintenance procedures for the sludge 

dewatering unit. 

14b. 11 Describe the corrective maintenance procedures for the sludge 
dewatering unit components listed on page 34. 

14b. 12 Perform the corrective maintenance proqedurep for the sludge . 
dewatering unit components. 

14b. 13 Perform the safety procedures for the sludge dewatering unit 
and demonstrate how they protedii^.,employees and visitors. 

14b. 14 Compare other sludge dewatering unT^ to the continuous feed 
centrifuge unit X composite model plant unit 0). 

10.16 Name and locate the components of the sludge dewatering unit 
listed on page 34. Name and select reference materials 
which explain the normal operation procedures ^ the purpose of 
each component^ how the component works and why it is impor- 



tant. 
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14b. 16 Perform the abnormal operation proaeduree for the eludge de- 
watering unit. 



RESOUltGES: 3 
317 
937 



116 120 125 141 143 144 307 
320 321 324 421 459 511 551 
990 1033 1034' 1399 



308 309 316 
552 553 554 
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OBJECTIVE 14b. 1. 
CONDITIONS: 



Identify tJie sludge deioatering unit. 

\ 

Given a unit, a model of a unit or a photograph of a 
unit. 



ACCEPTABLE -PERFORMANCE: 



INSTRUCTOR ACTIVITY: 



The student will: 

Indicate whether the process unit is used for sludge 
dewatering • ' 



1. Point out characteristics' which distinguish the 
sludge dewatering unit from other process units, 



STUDENT ACTIVITY: 



1, Develop a picture file of sludge dewatering units < 
Mark distinguishing characteristics, * 



<<<<<<>>>>>> 



OBJECTIVE 14b. 2: 



Describe the sludge dewatering process in technical and 
nontechnical terms. 



CONDITIONS: 

/ : 

ACCEPTABLE PERFORMANCE: 
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Given « photographs of the sludge dewatering unit. 

The student will: 

-'"Describe the sludge dewatering unit. 

Describe the purpose of sludge dewatering. 

Describe how sludge dewatering affects: 
solids disposal 
pumping and piping 
effluent disposal i 
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INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Use diagrams, photographs and slides to describe 
sludge dewatering. 

2. Describe the sludge dewateripg proems daring a plant 
tour. React to the student's des-criptlon of the pro- 



1. Describe the j^udge dewatering proceoQ while viewing 
photographs , "diagrama and slideu. 

2. Observe and describe the sludge dewatering process 
during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 24b. 3: 



Deoavibe the safety proaedurea for the oXudge deiDatering 
unit and explain how the prooedupeQ protect employ eea 
and via i tor Q. 



CONDITIONS: 



Given a list of operation and maintenance procedures. 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: ' 

Describe the safety procedures for the sludge dewa- 
tering unit, commenting on: 
High-risk activities 

removing debris from channels 
c working with switches in automatic position 
Sources of danger 
acid v/astes 
caustic v;astes 
chemical slurries 
deep wells 

electrical equipment 
explosive gases 
moving parts 
open door^' a^id covers 
slippery i^lkS^ 
toxic gases 
welding torches 
Safety equipment 

belt guards ^^gi^ ^ 

ear plugs ' t 

fire-fighting equipment 
first-aid kit 
lockout tags and keys 
proper lighting 
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INSTRUCTOR ACTIVITY: 
STUDENT ACTIVITY: 

OBJECTIVE 14b. 4: 
CONDITIONS: 

ACCEPTABLE PERFORMANCE: 

ERJC 



Safety equipment (continued) ' : 

protective clothing * 
railings 

stair safety treads 
. ventilation system 

Explain- how the procedures protect employees and 
visitors. 



1. Discuss treatment plant case histories. 

2. Describe the' conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for "each operation and 
maintenance procedure. 

4- Prepare slides 'of sources of danger and high-risk 
activities . 

1. Read cas^ histories and comment on employee safety 
procedures . 

2. Evaluate cop ditions which the instructor has des- 
cribed. Suggest remedies. 

3. Role play operation or mSLintenance procedures. Se- 

' lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the sludge dewatering vmit. 
4- Identify sources of daritger and high-risk activities 
pictured in slides. 

<<<<<<>>>>» ' 

- ft • 
Identify the oornponents of a sludge dewatering unit. 
Explain the purpose of each component y how the aompo^ 
nent wovks^ and why it is important i 

Given a sludge dewatering unit, \init components or a 
diagram, model ^r photographs of a unit and a list of 
components . 

The student will: ' - ' ^ 

Identify components- of the sludge dewatering unit and 

associated equipment: 

belt conveyor chemical conditioner 

blower chemical feeder 

centrifuge fire-.fighting equipment 
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first-aid kit 
mixing tarik 
motor 

pressure gage 



screw conveyor 
sludge pump 
variable speed drive 



Explain the purpose of each component, how the compo-^ 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. 



3. 
A. 



Point out and name components in diagrams, photo- 
graphs or models. 

Arrange photographs or models of components in the 
workshop for student identification. 
Point out and name components during a plant tour. 
Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant . " ^ 



STUDENT ACTIVITY: 



1. Identify the components which the instructor names on 
diagrams, photographs or models. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a 'plant tour. 

4. Explain the purpose of each component, how the compo- 
nent works and why it is important. 



<<<<<<>>>>>> 



OBJECTIVE 14b. S: 



CONDITIONS: 




Describe the normal operation procedures for the sludge 
itering unit components listed on page 34. 



Given a sludge dewatering unit or slides^ or photographs 
of §i sludge dewatering unit, a list ofXcomponents of the 
unit, a checklist of characteristics and a normal opera- 
tion procedures manual. 



ACCEPTABLE PERFORMANCE: 




The student will:'* 

* Describe the characteristics of each component which 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

color ' pressure 

corrosion sound 

flow temperature 

motion vacuum 

odor vibration 

position 
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Name the sense or indicator which monitors each char- 
acteristic. • 

Explain how often the characteristics of each corapo- - 
nent m\ist be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a coinponent indicate that it is not functioning 
normally , including : 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the sludge dewatering 
proqess. 

List routine calculations for the sludge dewatering 
p:focess. 

Describe routine procedures for recording data. 



1. Describe the characteristics of the components- of the 
sludge dewatering unit. 

2. Describe the normal operation procedures for the 
sludge dewatering unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the sludge dewatering 
unit. ^ 

4. Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 
cription of the procedures. 



1. Develop a checklist, listing the components of the 
sludge dewatering unit and their normal characteris- 
tics. 

2. Develop a manual of normal operation procedijgres . 

3. Describe ,the normal operation procedures during a 
slide show of components of the sludge dewatering 
unit . 

4. Observe and describe the normal operation procedures 
during a plant tour. 

<<<<<<>>>>» 
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OBJECTIVE 14b. 6: 



Perform the normal operation proaeduree for the eludge^ 
dewatering unit. 



COMDITIONS: 



Given a sludge dewa-tering \mit, the manual of n(brmal op- 
eration procedures which the student has developed for 
the sludge dewatering unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check and ^evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if - 
the characteristics of a component indicate that it 
is not fiinctioning normally. 

Perfprm the routine sampling. 

Perform the routine calculations. 

perform the routine record keeping. 



IfjSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry r\m in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment planit. 



STUDENT ACTIVITY: 



1. Demonstrate the normal operation procedures* in a dry 
r\m in a treatment plant. 

2. Perform and explain the normal opera-feon procedures 
in a treatment plant. 



«<<«>>>>>> 



OBJECTIVE 14b. 7: 



Describe and perform the start-up and ehut-dom proce- 
dures for the sludge deiDatering unit. 



CONDITIONS: 



Given a mock-up, model or photograph of a sludge dewa- 
tering unit and a sludge dewatering \mit with the manu- 
facturer's operation manual. 



ACCEPTABLE PERFORMANCE: The student will: 

Start up and shut down a sludge dewatering \init, fol- 
lowing the manufacturer's instructions. 

ERIC ^ .44 
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INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedxires in a 
treatment plant. ^ ^ 

2. Demonstrate and perform the shut-down proced\ires in a 
treatment plant. 

3. Obg^rve the student performing the start-up proce- 
d\ires in a treatment plant. 

A. Observe the student performing the shut-dovm proce- 
d\ires in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures. 

6. Observe the student as he evaluates his shut-down 
procedxires . 



STUDENT ACTIVip:: 



1. Describe the start-up procedures in a dry nm in a 
treatment plant. 

2. Describe the shut-down proced\ires in a dry run in a 
treatment plant. 

3- Perform the start-up proced\ires in a treatment plant. 
A- Perform the shut-dov/n proced\ires in a treatment 
plant . 

5. Evaluate the Noperation of the sludge dewatering unit 
to determine whether correct start-up procedures have 
been used. Use the normal operation proced\ires man- 
ual whieii the student has developed. (See objective 
l.A.) 

6. Evaluate the operation of the sludge dewatering unit 
to determine whether correct shut-down proced\ires 
have been used. Use the normal operation proced\ires 
manual w^ich the student has developed. (See objec- 
tive l.A. ) 



<<<<<<>>>>>> 



OBJECTIVE 24b. 8: 



Describe the tibnormal operation proQedure& for the 
sludge dewatering process. 



CONDITIONS: 



Given a wastestream in a treatment plant or color pho- 
tographs of a wastestream, a checklist of the conditions 
of the wastestream and plant records and reference ma- 
terials . 



ACCEPTABLE PERFORMANCE: 



The student will: 

Evaluate the wastestream for abnormal conditions, 
commenting on: t 
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alkalinity level 

f ilterability ^ pH 

flow sludge density 

Describe the cause and. effect of the abnormal con- 
dition. 

Explain how often the conMtion of the wastestream 
must be checked. 

Describe what to operator does if he observes ab- 
normal conditions, including: 

operational changes 

reporting to supervisors 

sampling procedures < 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 



Describe and explain the abnormal conditions of the 
wastestream illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

Describe and explain the abnormal operation proce- 
dures during a slide show. 

Describe and explain the abnormal operation proce- 
dures "during a plant tour. Listen td the student ^s 
do^seription of the procedures- 



STUDENT ACTIVITY: 



Evaluate and explain the abnormal conditions of the 
wastestretoi which are illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

Describe and explain the abnormal operation proce- 
dures in a class discussion after a slide show. 
Evaluate .and explain the condition of the wastestream 
during a plant tour. Describe and explain the abnor- 
mal operation procedures. 



<<<<<<>>>>>> 



OBJECTIVE 14b. 9: 



DesQvibe the preventive maintenanoe procedures for the 
sludge dewatering unit. 



FRir 
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CONDITIONS: 



Given a sludge dewatering \mlt or pictures and drawings 
of a sludge dewatering unit and reference materials,-^ 
including : n 

^inspection records 

manuf actiirer ' s maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The ^student will: 

Describe these preventive maintenance procedures for 
the sludge dewatering unit: 
Cleaning 



belt conveyor 

blower 

centrifuge 

chemical conditioner 
chemical feeder 
motor 

screw conveyor 
sludge pump 
variable speed drive 
Lubrication 
belt conveyor 
blower 
centrifuge 

chemical conditioner 
chemical feeder 
motor 

screw conveyor 
sludge pump 
variable speed drive 
Mechanical adjustment 
belt conveyor 
blower 
centrifuge ' 



chemical conditioner 
chemical feeder 
motor 

press\ire gage 
screw conveyor 
jsludge pump 
variably! speed drive 
Painting j ' 
blowfer ' 
centrifuge 

chemical conditioner 
chemical feeder 
mixing tank 
motor 

screw conveyor 

sludge punip 

variable speed drive 
Replacement 

fire-fighting equipment 

first-aid kit 
Wear measiirement 

belt conveyor 

centrifuge 
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Name the reference materials and tools needed to per- 
form the preventive maintenance procediires. 

"Explain how often each preventive maintenance proce- 
d\ire must be performed. 

Explain how an operator determines whether a compo- 
nent needs preventive maintenance. 

Describe what an operator does if a component lieeds 
preventive maintenance. 

Explain why each preventive maintenance procediire is 
important. 
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INSTRUCTOR ACTIVITY: 



Describe and explain the preventive maintenance pro- 
cedures for the sludge dewatering unit. 
Describe and explain the preventive maintenance pro- 
cedures during a slide show. 

Describe and explain the preventive maintenance pro- 
cedure^ during a plant tour. 



STUDENT ACTIVITY: 



1. Develop a preventive maintenance schedule and a man- 
ual of preventive maintenance procedures. 

2. Observe^ describe and explain the preventive mainte- 
imnce procedures during a slide show. 

3. Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 



<««<>»>>> 



OBJECTIVE 14b. 10: 



Perform tJw preventive maintenance proQedurea for the 
sludge deu)atering mit. 



CONDITIONS: 



Given a sludge dewatering unit and tools and reference 
materials, including: 

inspection records ^ 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will; 



Select the reference materials and tools needed to 
perform the preventive maintenance procedures - 

Apply the preventive maintenance schedule for the 
sludge dewatering unit, explaining his actions. 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop- 
2* Observe student inspection of a treatment plant. 
3. Pbserve the student performing the preventive mainte- 
nance procedures in a treatment plant. 
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STUDENT 'ACTIVITY: 



1. 



Small groups of students perform the preventive' main- 
tenance procedures in simulated situations i^Jthe 
workshop. jt 
Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedureai 

Perform and explain the preventive maintenaiice proce- 
dures in a treatment plant. 

«^«<<»»>> 



OBJECTIVE 14b. 11: 



Deeoribe the^^oorreotive maintenance proaedures for. the 
oludge dewq^ering unit oomponentQ listed on page 34^ 



CONDITIONS: 



-Given a sludge liewatering unit or a mock-up, photographs 
or drawings of a sludge dewatering unit, the manual of 
operation procedures which the student has developed for 
the sludge dewatering unit, tools and reference materi- 
als , including : 

catalogue of replacement parts 

equipment catalogues ^ 
manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe how an operator evaluates each component of 
the sludge dewatering unit for corrective mainte- 
nance, commenting on: 



color 

corrosion 

flow 

motion 

odor 

position 



pressure 
sound 

temperature 

vacuum 

vibration 



Explain why a comppnent has malfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including : 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts ^ 

record keeping 

Describe how the operator corrects the malfunction. 
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INSTRUCTOR ACTI'VITY: 1. Describe and explain the corrective maintenance pro- 

A cedures for the sludge dfewatering unit, using dia- 

grams and pictures. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Describe and explain the corrective maintenance pro-* 
cedures during treatment plant tours. 

1. Describe and explain the corrective maintenance pro- 
cedures in situations described or pictured by the 
instructor. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Observe, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour. 



STUDISNT ACTIVITY: 

4 
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OBJECTIVE 14b. 12: 



Perform the corrective maintenance procedures for the 
sludge dewatering unit components. 



CONDITIONS: 



Given a -sludge dewatering unit or *unit components, the 
operation procedures manual v/hich the student has devel- 
oped, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufacturer's operation manual 



ACCEPTABLE PERFORMANCE: 



The student will: 

Evaluate the components of the sludge dewatering unit 
for corrective maintenance, explaining why a compo- 
nent has malfunctioned and commenting on: 
color pressure 
corrosion sound 
flow temperature 
motion vacuum 
odor _ vibration 

position 



Select the reference materials and tools needed to 
perform the corrective maintenance* 
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Perform the procedures which an operator followG when 
a component malfunctions, including: 
. evaluation of capabilities of plant personnel to 
perform the procedures 
selection of replacement parts 
- record keeping 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3. Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform and explain the cor- 
rective maintenance procedure^ in simulated situa- 
tipns in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 



<<<<«>>>>>> 



OBJECTIVE 14b. IS: 



Perform the safety proaedureQ for the sludge dewatering 
unit and demonstrate hew they protect employees and 
visitors. 



CONDITIONS: Given a list of operation or maintenance procedures, the 

student's manual of safety procedures, tools and safety 
equipment . * 

ACCEPTABLE PERFORMANCE: The student will: 

Identify hazardous conditions in the sludge dewater- 
ing unit, commenting on: 

high-risk activities ^ 

sources of danger 

safety equipment 

Explain how the procedures protect employees and 
visitors. 

Recommend corrective procedures and correct the un- 
safe condition. 



ERJC 



51 ^ 



Sludge Dewaterlng 



45 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Qbserve the student as he evaluates the safety condi- 
tions in a treatment plant. ' 

3. Observe the student performing the-^afety procedures 
in a treatment plant; j 



efUDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plant and 
-recommend corrective procedures. 

3. Perform the safety procedures in a treatment plant. 



«««>>>>>> 



OBJECTIVE 14b. 14: 



Compare other sludge dewatering unite to the aontinuouQ 
feed centrifuge unit (aornpoeite model plant unit 0). 



CONDITIONS: 



Given a process unit and reference materials, including: 
equipment catalogues 
laboratory reports 
manxifacturer's bulletins 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 



4 
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The student will: 

Compare composite model plant unit 0 with: 
a vacuum filter unit with cloth, 
a vacuum filter \mit with coil. 

Consider: 

availability of replacement parts 
capital costs 

dependency on surrounding enviroimient 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 

52^ 
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INSTRUCTOR ACTIVITY: 



Prepare a chart for tabulation of information about 
the unitB. 

Compare composite model plant unit 0 with the 
otheif units. 

Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 



STUDENT ACTIVITY: 



1. List information about th© units on a chart. 

2. Conlpare tho Units in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each unit. * 



. <<<<<<>>>>>> 



OBJECTIVE 14b. 15: 



Name and loaate the domponenta of the sludge dewatering 
unit listed on page 34. Name and select reference tna- 
terials which explain the normal operation procedures^ 
the purpose of^each component j how the component works 
and why it is important. 



CONDITIONS: 



Given a sludge "dev/atering unit, unit components or a 
diagram, model or photographs of a unit and reference 
materials, including: 

contractor's plans of the sludge dev/atering unit 

manufacturer's maintenance guides 

operation and maintenance manuals ^ 



ACCEPTABLE PERFORMANCE: 



The student will: v 

Name and locate the components of the sludge dewater- 
ing unit. 

Name and select reference materials which explain the 
fiormal operation procedures, the purpose of each com- 
ponent, how the component v/orks and why it is impor- * 
tant . 



INSTRUCTOR ACTIVITY: 
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1. Point out components of the sludge dewatering unit on 
diagrajns, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the sludge dewatering unit and normal operation 
procedures . 
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STUDENT ACTIVITY: 



1. Name the components v/hich the instructor points out 
on diagrams, photographs or models. 

2. Name the components v/hich the instructor points -out 
during a plant tour and name the reference materials 
v/hich apply to the components. j 

3. Name and select the reference materials v/hich des- 
cribe the sludge dev/atering unit and normal operation 
procedures . 



<<<<<<>>>>>> 



OBJECTIVE 14b. 16: 



Perform the abnormal operation proaeduree for the sludge 
dewatering unit. 



CONDITIONS: 



Given a V/astestream in a treatment plant and reference 
materials , including : 

industrial v/aste records 

operation logs ^ 

operator maiiuals 

plant performance guides 



ACCEPTABLE PERFORMANCE: 



The student v/ill: 

Evaluate ^le wastestream for abnormal conditions, 

commenting on: 

alkalinity level 

filterability pH 

flow sludge density 

Select the references he needs to return the v/aste- 
stream to normal. 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he evaluates the wastestream 
in a treatment plant. 

2. Describe the references needed to correct abnormal 
conditions of the wastestream. 

3. Observe the student performing the abnormal operation 
procedures in simulated situations and in a treatment 
plant . 



STUDENT ACTIVITY: 
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1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal 
conditions of the wastestream. 

3. Perform the abnormal operation procedures in simtula- 
ted situations or in a treatment plant. 

<<<<<<>>>>>> 
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SOLDS DISPOSAL 

k multiple hearth inoinerator unit 

4 

Composite Model Plant Unit P 



PURPOSE: 



In this module 1;he student will learn to perform all the activities 
in* the objectives as they apply to a multiple hearth incinerator 
unit. READ PAGES I TO* 11 BEFORE USING THIS MODULE. 



'OBJECTIVES: 



4 




TS.l Identify the solids disposal unit. ' ^ 

15.2 Describe the solids disposal process in technical and nontech^ 
nical terms. 

Describe the i^afety procedures for the solids disposal unit 
and explain how the procedures protect employees and visitors. 
Iidentify the components of a solids disposal unit. Explain 
the purpose of each component^ hew the component works and why 
it is important. , .\ ^ 

15.5 Describe the normal operation procedures for the solids dis- 
posal unit components listed on page 53. 

15.6 Perform the normal operation procedures for the solids dispos- 
al unit. ' ' 

15.7. Describe and perform the start-^up and shut-down prSc&dures for 
the solids disposal unit. 

15.8 Describe the dbnormal operation procedures for the solids dis- 
posal process.^ ^ . 

15.9 Describe the prepentive maintenance procedures for the solids 
disposal unit. " ^ 

15.10 Perform the preventive maintenance procedures for the solids 
disposal unit. 

15.11 Describe the corrective mainteruznoe procedures for the solids 
disposal unit components listed on page 53. 

15.12 Perform the corrective maintenance procedures for the solids . 
disposal unit components. 

15.13 Perform the safety procedures for, the solids disposal unit and 
demons-^rate how they protect ernployees and visitors. 

15.14 Compare other solids disposal units to the multiple hearth in- 
cinerator unit (composite model plant unit P). 

15.15 Name and locate the components^of the solids disposal unit 
listed. on page 53. Name and select reference materials which 
explain the normal operation procedures^ the purpose of each 
component, haid the Component works ahd why it is important. 
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25.26 Perform the abnormal operation prooedures for the solids dis^^ 
pojsal unit. 

RESOuilCJiS: " 3 116 120 125 141 143 U4 307 308 ^309 316 

317 320 321 324 421 459 511- 549 551 552 553 
554 937 990 1033 1034 1399 ' 

<<<<<<>>>>>> » 



OBJECTIVE 25.2, 



Identify the solids disposal unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph 'of a 
unit. 



ACCEPTABLE PERFORMANCE: 



The* student will: . > 

Indicate whether the process unlt^ is used for solids 
disposral. 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which distinguish the sol- 
ids disposal unit from other process units. 



STUDENT ACTIVITY: 



1. Develop k picture file of solids disposal units. 
.Mark distinguishing characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 25.2: 
/ 

^CONDITIONS: 



Desorihe the solids disposal process in teahniaal and 
nonteahniaal terms. 



Given photographs of the solids disposal unit. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the solids disposal unit, explaining the 
meaning of: 

combustion chamber 

furnace' 

Describe the purpose of solids disposal. 
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Describe how solids disposal affects pumping and 
piping; • 



INSTRUCTOR ACTIVITY: 



r. Use diagrams, photograplis and slides to* describe sol- 
ids disposal. 

2. Describe the solids disposal process during a plant, 
tour- React to the student's description of the pro- 
cess, r 



STUDENT ACTIVITY 



Describe the solids disposal process while viewing 
photographs, diagrams and slides. 

Observe and describe the solids disposal process dur- 
ing a pliant tour. • <^ 
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OBJECTIVE 15.3: 



Describe the safety procedures for the soKds disposal 
tmit and explddn how the procedures protect employees 
4nd visitors. 



CONDITIONS: 



Given a list of operation and maintenance procedures. 



ACCEPTABLE PERFORlfllfiCE : The student will: ^ 

Describe the safety procedures for the solids dispos- 
al unit, commenting on: 
High-risk activities 
handling hot materials 
removing debris from channels 
working with switches in autoiftatic position 
Sources of danger 
acid wastes 
caustic wastes 
deep wells 

electrical equipment *^ 
explosive gases 
flammable paint 
heated parts 
, hot ash 

moving parts 

y open doors and covers 

slippery walks 
toxic gases 

ERIC. 
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Safety equipment. 
. electrical lockout tags and keys 

fire- fighting equipment 
^ first-aid kit 

protective clothing 
railings * 
- safety glasiges , 
stair safety treads 

Explain how the procedures protect employees and vis- 
itors. 

1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for each operation and 
maintenance procedure. 

4. Prepare slides of sources of danger and high-risk 
activities . 



INSTRUCTOR/ ACTIVITY : 



0 



STUDENT ACTIVITY: 



1. Read case histories and comment on employee safety 
procedures . 

2. Kvaluaoe conditions which the instructor has des- 
cribed. Suggest remedie^. 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the solids disposal unit. 

4. Identify sources of danger and high-risk activities. 

<<<<<<>>>>>> 



OBJECTIVE 25.4: 



Identify the aomponents of a solids disposal unit. Ex- 
plain the purpose of each component j how the component 
works and whu it is important. 



CONDITIONS: 



Given a solids di'Sposal unit, unit components or a dia- 
gram, model or photographs of a unit and a list of com- 
ponents . 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of the solids dispo^l unit and 
associated equipment: 
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INSTRUCTOR ACTIVITY: 



3. 

4. 



ash hopper 
ash pump 
bearing 

bubble control 
chain 

conveyor belt 
drive belt 
fan 

fire- fighting equipmejit 

first-aid kit 

gear 

grinder 



motor 
plow . 
rabble an»i 
rake \ 
raks- cleaned 
rake drive motor 
roller ^ 
screen 
scrubber 
sprocket 
switchgear 
water Valve 



Explain the purpose of each component, how the compo- 
nent works and why it is important. 

Point out and name components in diagrams, p|ioto- 
graphs or models. 

Arrange photographs or models of components in the 
workshop for student identification. 
Point out and name components during a plant tour. 
Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant.. 



STUDENT ACTIVITY: 



1. Identify the components which the instructor names on 
diagrams, photographs or models. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a plant tour. 

4. Explain the piirpose of each component, how the compo- 
nent works and why it is important. 



<<<<<<>>>>>> 



OBJECTIVE 16.6: Describe the normal operation prooedures for the solids 

* disposal unit components listed above. 

CONDITIONS: Given a solids disposal unit or slides or photographs of 

a solids disposal unit, a list of con5)onents of the 
unit, a checklist of characteristics and a normal opera- 
tion procedures manual. 
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ACCEPTABLE PERF0RMANCE: The student will: 



Describe the characteristics of each component which 
the operator checks to determine whether the compo- . 
hent is functioning normally, commenting on: 

color pressure 

corrosion sound ^ 

motion . temperature 

odor -vibration 

position 

Name the sense or indicator which monitors each char- 
acteristic. 

Explain how often the characteristics of each compo- 
nent must be checked and why the component musirbe 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: 
makfJig adjustments 

deciding about corrective ^maintenance 
reporting to supervisors 
reporting ^in written records 

Explain why a component's characteristics must be re- 
turned to normal. 

Describe routine sampling for the solids disposal 
process . 

List routine calculations for the solids disposal 
process. 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of the 

solids disposal unit. 

2. Describe the normal opera^tion procedures for the 
solids disposal unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of components of the solids disposal unit. 

4. Describe and explain the normal operation procedures 
; during a plant tour. Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 1. Develop a checklist, listing the components of the 

solids disposal unit and their normal characteristics. 
2. Develop a manual of riormal operation procedures. 
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3» Describe the normal operation procedtires diiring a 
slide show of components of the solids disposal unit. 

A. Observe and describe the normal operation procedures 
during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 15.6: 



Perform the normal operation prooedures for the Qolido 
disposal unit, c 



CONDITIONS: 



Given a solids disposal unit, the manual of normal oper- 
ation procedures v;hich the student has developed foi^ the 
solids disposal unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: - 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the 'procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform tjie ro\itine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 



Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

Perform and explain the normal pperation procedures 
in a treatment plant. ' 



«««»»» 



OBJECTIVE 15.7: 



Describe and perform the start-up and shut-down proce- 
dures for the solids disposal unit. 



ERIC 



CONDITIONS: 



Given a mock-up, model or photograph of a solids dispos- 
al unit and a solids disposal unit with the manufactur- 
er's operation manual. 



ACCEPTABLE PERFORMANCE: 



The student V7ill: ^ 

Start up and shut dovm a solids disposal unit, fol- 
lowing the manufacturer's instructions • 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-down procedures in a 
treatment plant. 

3. Observe the studont performing the start-up proce- 
dures in a treatment plant. 

A* Observe the student performing the shut-dovm proce- 
dures in a treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
cedures . 

6. Observe the student as he evaluates his shut-down 
procedures . 



STUDENT ACTIVITY: 



1. Describe the start-up procedures in a dry v\m in e 
treatment plant. 

Hppjcribe the shut-dov/n procedures in a dry run in a 

treatment plant. 
3. Perform the start-up procedures in a treatment plant. 
A. Perform the shut-down procedures in a treatment 

plant. 

5. Evaluate the operation of the solids disposal unit to 
determine whether connect start-up procedures have 
been used. Use the normal operation procedures man- 
ual which the student has developed* (See objective 
l.A.) 

6. Evaluate the operation of the solids disposal unit to 
determine whether correct shut-down procedures have 
been used. Use the normal operation procedures man- 
ual v;hich the student has developed. (See objective 
1.4.) 



<<<<«>>>>>> 



OBJECTIVE 15.8: 



Describe the abnormal operation procedures for the 
solids disposal process* 
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CONDITIONS: 



Given a wastestream in a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditions 
of the wastestream and plant records and reference mate- 
rials. 



ACCEPTABLE PERFORIMrJCE: 



The student will: 

Evaluate the wastes*tream for abnomml conditions, 

comraenting on: 
flow temperature 
moisture conteilt volatile content 

odor 

Describe the cause and effect of the abnormal condi- 
tion. 

Explain how often the condition of the wastestream 
must Be checked. 

Describe what an operator does if he observes 'abnor- 
mal conditions, including: 

operational changes . ^j^k 

reporting to supervisors 

sampling procedures 

Describe how the actions of the operator will Improffe 
the condition of the wastestream. 



INSTRUCTOR ACTIVITy: 



A. 



Describe and explain the abnormal conditions of the 
wastestream illustrated in color pictures. 
Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

Describe and explain the abnormal operation proce- 
dures during a slide show. 

Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to ihe student's 
description of the procedures. 



STUDENT ACTIVITY: 



1. Evaluate and explain the abnormal 
wastestream which are illustrated 

2. Describe and -explain the abnormal 
dures illustrated in pictures and 
records and case histories . 

3. Describe and explain the abnormal 
dures in a class discussion after 



conditions of the 
in color pictures, 
operation proce- 
described in plant 

operation proce- 
a slide show. 



4. Evaluate and explain the condition of the wastestream 
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during a plant tour". Describe and explain the abnor- 
mal operation pj^ocedxiree. 



<<«<<>>>>>> 



OBJECTIVE IS. 9: 



CONDITIONS: 



Describe the preventive maintenanae prooedurea for the 
QolidQ dioposal unit. 

^ *\ 

Given a solids disposal unit or pictures and drawings of 
a solids disposal unit and reference materials, includ- 
ing: 

inspection records 
.manufacturer's maintenance guides 
plant drawings and specifications 
preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe these preventive 
the solids disposal .unit : 
Cleaning 

ash hopper 

ash pump 

conveyor belt 

fan 

grinder 

motor 

plov/ 

rake 'drive motor 
screen 
scrubber 
Lubrication 
ash pump 
fan 
gear 

grinder ' 
motor 

rake drive motor 
roller 
scrubber 
sprocket 
Mechanical adjustment 
ash pump 
bearing 

bubble control 
chain 



maintenance procedures for 

conveyor belt 

drive belt 

fan 

gear 

grinder 

motor 

plow 

rabble arm 
rake 

rake- cleaner 
rake drive motor 
roller 
screen 
scrubber 
sprocket 
switchgear 
water valve 
Painting 
ash hopper 
ash pump 
fan 
niotor 

rake drive motor 
Replacement 

fire-fighting equipment 
first-aid kit 
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Wear measxirement 
bearing 
chain 

conveyor belt 
drive belt " 
gear 
grinder 



plow 

rabble am 
rake 

rake cleaner 
roller 
sprocket ^ 



Name the reference materials and tools needed to per- 
form the preventive maintenance procedures. 

Explain how. often each preventive maintenance proce- 
dure mu^t be performed. 

Explain how an operator determines whether a compo- 
nent needs preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. ^ 

Explain why each preventive maintenance procedure is 
Important . 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the preventive maintenance pro- 
cedures for the solids disposal unit. 

2. Desci'ibe and explain the preventive maintenance pro- 
cedures during a slide show. 

3. Describe and explain the preventive maintenance pro- 
cedures during a plant tour. 



STUDENT ACTIVITY: 



2. 



Develop a preventive maintenance schedule and a man- 
..ual--af ^^pevenW maintenance procedures . 
Observe, describe and explain the preventive mainte- 
nance procedures during a. slide show. ^ 
Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 15.10: 



Perform the preventive maintenance, procedures for the 
^solids disposal unit. 



CONDITIONS: 
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Given a solids disposal unit and tools and reTerence 
materials , including : 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 
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ACCEPTABLE PERFORMANCE: The student will: 

Select the reference materials and tools needed to 
perform the preventive nmintenance procedures. 

Apply the preventive maintenance schedule for the 
solids disposal unit, explaining his actions. 

Perform the procedures which an operator follov;s v;hen 
a component needs preventive maintenance, explaining 
his actions. 



INSTRUCTOR ACTIVITY: 1. Set up simulated situations in the workshop. 

2. Observe student insjSection of a treatment plant. 

3. Observe the student performing the preventive mainte- 
nance procedures in a treatijient plant. 



STUDENT ACTIVITY: 1. Small groups of students perform the preventive main- 

tenance procedures in simulated situations in the 
workshop . 

2. Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

3. Perform and explain the preventive maintenance proce- 
dures in a treatment plant. 

<<<<<<>>>>>> 



OBJECTIVE 15.11: Deeoribe the Qovveotive maintenanQe prooeduree for the 

eolids diapoaal unit oomponenta Hated on page 53. 

4 

CONDITIONS: Given a solids disposal unit or a mock-up, photographs 

or drawings of a solids disposal unit, the manual of 
operation procedures which the student has developed for 
the solids disposal unit, tools and reference materials, 
including : 

catalogue of replacement parts 
equipment catalogues 
manufacturer's maintenance guides 



ACCEPTABLE PERFOHM/tNCE : 
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The student will: 

Describe how an operator 
the solids disposal unit 
commenting on: 

color 

corrosion 

GG 



evaLuates each component of 
for corrective maintenance, 

motion 
odor 
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^ position - temperature , 

pressure vibration 
^ sound - - " 

Explain why a component has malfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintjenance. 

Describe what an operator does when he discovers a 
, malfunction, including: 

evaluation, of capabilities of plant personnel to 

perform the procedures 
selection of replacement parts 
record keeping 

Describe how the operator corrects the malfunction, 

INSTRUCTOR ACTIVITY: 1. Describe and explain the corrective maintenance pro- 

cedures for the solids disposal unit, using diagrams 
and pict\lres. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide s^iow. 

3. Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 



STUDENT ACTIVITY: 1. Describe and explain the corrective maintenance pro- 

cedures in situations described or pictured by the 
instructor. \ ^ 

♦ 2. Describe and explain the corrective maintenance pro- 

cedures during a slide show. 
3. Observe, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour. 
> 

<<<<<<>>>>>> 

OBJECTIVE 15.12: Vevfovm the^Qorreotvve maintenance procedures for the 

solids disposal unit components. 

CONDITIONS: Given a solids disposal unit or unit components, the op- 

eration procedures manual which tljie student has devel- 
oped, tools 'and reference materials, including: 
catalogue of replacement parts 
equipment catalogues 
manufacturer's maintenance guides 
manufacturer's operation manual 
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ACCEPTABLE PERFORMANCE: 



The student v/ill: 



Evaluate the components of the solids^disposal unit 
for corrective maintenance, explaining why a compo- 
nent has malfunctioned and coromejiting on: 

color pressure 

corrosion sound 

motion temperature 

odor vibration , ^ 

position 

Select the r^f4rence materials and tools needed to 



C: 
rective maintenance. 

Perform the procedures which an operator follows when 
a component malfunctions , including : 

evaluation of capabilities of plant personnel to 
perform th6 procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as 'he evaluates the components 
in a treatment plant. >^ 

3. Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. 



2. 
3. 



Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. * ^ 

Evaluate the components for corrective maintenance. 
Perform -and explain the corrective maintenance proce-i 
dures in a treatment plant. 



<<<<<<>>>>>> 



OBJECTIVE 15.13: 



Perform the safety procedures for the solids disposal 
unit and demonstrate how they project employees and 
visitors. 



CONDITIONS: 



Given a list of operation or maintenance procedures, the 
student's manual of safety procedures, tools and safety 
equipment . 
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ACCEPTABLE PERFORMANCE: 



INSTRUCTOR ACTIVITY: 



The student will: . . ^ 

Identify hazardous conditions in the solids disposal, 
unit,, commenting on: . „ 

high-risk activities 
^ sources of danger , * 

safety equipment . * • • . . 

Explain how the procedures protect employees and 
visitors. \ y 

Recommend corrective procedures and correct the un-' 
saffe condition. • . " ' 



1. 
2. 



Set ujJ" simulated situations In. the .workshop. 
Observe the student as he evaliiates the' safety condi- 
tions in a treatment plant. 

Observe the student performing the safety procedures 
in a treatment |)lant-v 



STUDENT ACTIVITY: 



.1. ^Evaluate safety conditions in simulated situations^ 
and re&mmend corrective prdcedures. 

2. Evaluate safety conditipns in a treatment plant and 
recommend corrective procedures. 

3. Perform the safety procedures in a treatment plant. 

«««>»^» 



OBJECTIVE 15.14; 



CONDITIONS: 



Compare other solids disposal' units to the multiple 
hearth incinerator unit (aompositjs model plant uniif P). 

r ^ 

Given a process unit and reference materials,, including: 
• equipment catalogues 
laboratory reports 
maniif acturer * s bulletins 
manxif acturer '*s operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 
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The student will: 

Compare composite model plant unit P with: 
a riuidized bed incinerator unit'. 

Consider: 

availability of replacement parts 
" 'capital costs • - ' 
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dependency on surrounding environment " 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 

1. Prepare a chart for tabulation of information about 
the units. 

2. Compare composite model plant unit P with the other 
units.' 

3. Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 

V 

1. Lis t^ information about the- units on a chart. 

2. 'Compare the units in a panel disQUSsion. 

3. Write a report on the advantages and disadvantages 
of each unit. 

<<<<<<>>>>>> 



Name and locate the components of the solids disposal 
unit listed on page 53. Name and select reference mate- 
rials which explain the normal operation procedures ^ the 
purpose of each component^ ,hob) the component .works and 
why it^is impor'tant* 

Given a solids disposal unit, unit components or a dia- 
gram, model or photographs of a unit and reference mate- 
rials, including: 
' contractor's pl&ns of the solids disposal unit 

manufacturer's maintenance guides 

operation and maintenance manuals 
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ACCEPTABLE PERFORMANCE: The student will: 

Name and locate the components of the solids disposal 
unit. 

Name and select reference materials which explain the 
normal operation procedures, the piirpose of each com- 
ponent, how the component works and why it is impor- 
tant . 



INSTRUCTOR ACTIVITY: 1. Point out components of the solids disposal unit oti 

diagrams, photographs or models. 

2. Listen to the student naming the components* and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the solids disposal /gMt and nonnal operation 
procedures. ' 

STUDENT ACTIVITY: 1. Name the components which the instructor points out 

on diagrams, photographs or models. 

2. Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference materials which des- 
cribe the solids disposal unit and nonnal operation 
procedures. • 

<<<«<>>>>>> * 



OBJECTIVE 15.16: Perform the abnormal operation p'roQeduree for the solids 

disposal unit* 

CONDITIONS: Given a wastestream in a treatment plant and reference 

materials , including : 

industrial waste records 
operation logs 
operator manuals 
plant performance guides 

ACCEPTABLE PERFORMANCE: The student will1 

Evaluate the wastestream for abnormal conditions, 

commenting on: 

flow temperature 
moisture content volatile content 

odor 

er|c VI 
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Select the references he needs to return the waste- 
streaifl to normal - 

Perform the abnormal operation procedures. 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he evaluates the wastestream 
in a treatment plant. 

2. Describe the references needed to correct abnormal 
conditions of the v/astestream. 

3. Observe the student performing the abnormal operation 
ffirocedures in simulated situations and in a treatment 
plant . 



STUDENT ACTIVITY: 



1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the wastestream- » 

3. Perform the abnormal operation procedures in simula- 
ted situations or in a treatment plant. 

<<<<<<>>>>>> 
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MCXXJLE 16 

EFFUUENT DISPOSAL 

A direct reuse ayotem 

Composite Model Plant Unit Q 



PURPOSE: 



In this. module the student will leccm to perform all the activities ^ 
in the objectives as they apply to a direct reuse system, READ PAGES 
1 TO 11 BEFORE USING THIS MODULE. 



OBJECTIVES: 16^.1 Identify the effluent disposal unit. ^ 

^16.2 Describe the effluent disposal process in techmfm.1 and non-^ 
technical terms. 

16. S Describe the safety procedures for the effluent disposal unit 
and explain how the procedures protect employees and visitors. 

16. 4 Identify the components of an effluent disposal unit. Explain 
the purpose of each component^ haw the component works and why 
it is important. 

16.5 Describe the normal operation procedures^ for the effluent dis- 
posal unit components listed on page 71. 

16.6 Perform the normal operation procedures for the effluent dis- 
posal unit. 

16. 7 Describe and perform the start-up and shut-down procedures for 

the effluent disposal unit. 
16.8 Describe the abnormal operation procedures for the effluent 

disposal process. 

^ 16.9 Describe the preventive maintenance procedures for the efflu- 

ent disposal unit. 

16.10 Perform the preventive maintenance procedures for the effluent 
disposal unit. 

16.11 Describe the corrective maintenance procedures for the efflu- 
ent disposal unit components listed on page 71. / 

16.12 Perform the corrective maintenance procedures for the effluent 
disposal unit components. 

16. IS Perform the safety procedures for the effluent disposal unit 
and demonstrate how they protect employees and visitors. 

16.14 Compare other effluent disposal units to the direct reuse 
system (composite model plant unit Q) . 

16.15 Name and locate the components of the effluent disposal unit 
listed on page 71. Name and select reference materials which 
explain the normal operation procedures ^ the purpose of each 
component^ how the component works and why it is important. 

^'•^ 16. 16 Perform the abnormal operation procedures for the effluent 

^ disposal unit. 
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lOURCES: 



3 116 120 125 141 U3 U4 307 308 309 316 
317 320 321 324 421 459 511 549 551 552 .553 
554 937 990 1033 1034 1399 



( 

OBJECTIVE 16,1: 



«<<«»»>> 



Identify the effluent dieposal unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph of 
unit. 



ACCEPTABLE PERFORMANCE: 



The student will: \ f 

Indicate whether the prodfess unit is used for efflu- 
ent disposal. 



INSTRUCTOR ACTIVITY.: 



STUDENT ACTIVITY: 



1. f^oint out characteristics which distinguish the ef- 
fluent disposal unit from other process units. 



1. Develop a picture file of effluent disposal units. 
Mark distinguishing characteristics. 



<<<<<<>>>>>> 



OBJECTIVE 16.2: 



Deaoribe the effluent disposal proaesa in technical and 
nontechnical terma* 



CONDITIONS: 



Given photographs of the effluent disposal unit. 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 

Describe the effluent disposal unit, explaining the 
quality of treatment required for: 

industrial use 

process water 

recreational use 

Describe the purpose of effluent disposal. 

Describe how effluent disposal affects: 
prechlorination 
screening and grinding 
removal 



74 



Effluent Disposal 




primary sedimentation 
trickling filtration 
aeration 

secondary sedimentation 
pond stabilization 
thickening 

first stage digestion 
second stage digestion 
sludge conditioning 
post->chlorination 
sludge dewatering 



INSTRUCTOR ACTIVITY: 



1. Use diagrams, photographs and slides to describ/i 
effluent disposal^ x. ^^..^^'^^ 

2. Describe the effluent disposal process during a plant 
, tour. React to th5 student's description of the pro- 
cess . 



STUDENT ACTIVITY: 



1. Describe the effluent disposal process 'while viewing 
photographs, diagrams and slides. 

2, Observe and describe the effluent disposal process 
during a plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 16.3: 



DeQovihe the safety procedures for the effluent disposal 
unit and explain how the procedures protect employees 
and visitors. 



CONDITIONS: 



Given a list of operation and maintenance procedures. 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 

Describe the safety procedures for the effluent dis- 
• posal unit, commenting on: 
High-risk activities 

removing debris from channels 
working with switches in automatic position 
Sources of danger 

acid wastes * 
caustic wastes 
deep wells 

electrical equipment 
explosive gases 
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high pressure 
moving parts 
open channels 
open doors and covers 
toxic gases 
v/alks 
Safety equipment 
chains 

first-aid kit 

harnesses 

life preservers 

lockout tags and keys 

protective clothing 

rails 

"ropes 

stair safety treads 

Explain hov; the procedures protect employees and 
visitors. 



INSTRUCTOR ACTIVITY 



STUDENT ACTIVITY: 



1. 
2. 



A. 



3. 



A. 



Discuss treatment plant case histories. 
Describe the conditions in a plant and ask for eval- 
uation. 

Describe the safety procedures for each operation and 
raaintenaiice procedure. 

Prepare slides of sources of danger and high-risk 
activities 1 

Read case histories and comment on employee safety 
procedures . / 
Evaluate conditions which the instructor l/as des- 
cribed. Suggest remedies. \ 
Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the effluent disposal unit. 
Identify sources of danger and high-risk activities 
pictured in slides. 



<<<<<<>>>>>> 



OBJECTIVE 16.4: 



Identify the Qomponenta of an effluent disposal unit. 
Explain the purpose of each oomponentj how the component 
works and why it is important. 



ERJC 
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CONDITIONS: 



Given an effluent disposal unit, unit components or a 
diagram, model or photographs of a unit and a list of 
components . 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of the effluent disposal unit and 
associated equipment: 

bearing flow-rate control mechanic 

channel motor 

coupling pipe 

filter pressure control 

fire-fighting equipment pump 

first-aid kit valve ^ 

Explain the purpose of each component, how the compo- 
nent works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. Point out and name components in diagrams, photo- 
graphs or models. 

2. Arrange photographs or models of effluent disposal 
components in the workshop for student identifica- 
tion. 

3. Pdint out and name components during a' plant tour. 

4. Question the students about the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



STUDENT ACTIVITY: 



1. Identify the compon^rtts which -tha instructor names on 
* diagrams, photographs^ or models. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a plant tour. 

4. Explain the purpose of each component, how the compo- 
nent works and why it is important.. 



<<<<«>>>>>> 



OBJECTIVE 16.5: 
0 



Deaarihe the normal operation procedures for the efflu- 
ent disposal unit components listed above. 



CONDITIONS: 



ERIC 



Given an effluent disposal unit or slides or photographs 
of an effluent disposal unit, a list of components of 
the unit, a checklist of characteristics and a normal 
operation procedures manual. 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Describe the characteristics of each component which 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

color position 

corrosion . pressure 

flow sound 

motion temperature 

odor vibration 

Name the sense or indicator which monitors each char- 
acteristic. 

Explain how often the characteristics of each compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including : 
making adjustments 

deciding about corrective maintenance 
reporting to supervisors 
reporting in written records 

V Explain why a component's characteristics must be re- 
turned to norjnal. 

Describe routine sampling for the effluent disposal 
process. 

List routine calculations for the effluent disposal 
process . 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. 



2. 



Describe the characteristics of the components of the 
effluent disposal unit. 

Describe the normal operation procedures for the ef- 
fluent disposal unit. Use color pictures. 
Describe the normal operation procedures during a 
slide show of components of the effluent disposal 
unit. 

Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 
cription of the procedures. 



STUDENT ACTIVITY: 



ERIC 



1. Develop a checklist, listing the components of the 
effluent disposal unit and their normal characteris- 



tics. 
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2. Develop a manual of normal operation procedures. 

3. Describe the normal operation procedures during a 
slide show of components of the effluent disposal 
unit . 

A. Observe and describe the normal operation procedure^ 
during a plant tour. 

<<<<<<>>>>>> 



OBJECTIVE 16. 6: 



Perform the normal operation proaedureo for the effluent 
disposal unit* 



CONDITIONS: 



Given an effluent disposal unit, the manual of normal 
operation procedures which the student has developed for 
the effluent disposal unit and basic references. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 

Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 



/ 



1. Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

2. Perform and explain the normal operation procedures 
"^in a treatment plant. 



<<<<<<>>>>>> 



OBJECTIVE 16. 7: 



ERIC 



DesoHbe and perform the start-up and shut-dom proce' 
dures for the effluent disposal unit. " 
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CONDIT.IONS: ' Given a mock-up, model or photograph of an effluent dis- 

posal unit and an effluent dicpocsal unit v/ith the manu- 
facturer's operation manual. 



ACCEPTABLE PERFORMANCE: The student will: 

Start up and shut dovm an effluent disposal unit, 
follov/ing the manufacturer's instructions. 

( 

Demonstrate and perform the start-up procedures in a 
treatment plant. 

Demonstrate and perform the shut-down procedures in a 
treatment plant. 

Observe the student performing the start-up proce- 
dures in a treatment plant. 

Observe the student performing the shut-down proce- 
dures in a treatment plant. 

Observe the student as he evaluates his start-up pro- 
cedures . 

Observe the student as he evaluates his shut-dovm 
procedures. 

STUDENT ACTIVITY: 1. Describe the start-up procedures in a dry run in a 

treatment plant. 

2. Describe the shut-down procedures . in a dry run in a 
treatment plant. 

3. Perform the start-up procedures in a treatment plant. 

4. Perform the shut-down procedures in a treatment 
plant. 

5. Evaluate the operation of the effluent disposal unit 
^ to determine whether correct start-up procedures have 

been used. Use the normal operation procedures man- 
ual which the student has developed. (See objective 
- 1.4.) 

6. Evaluate the operation of the effluent disposal ^it 
to determine whether correct shut-dovm procedures 
have been used. Use the normal operation procedures 
manual which the student has developed. (See objec- 
tive 1.4. ) 

<<<<<<>>>>>> 

I 

CS. ECTIVE IS.'S: Describe the abnormal operation procedures for the ef- 

fluent disposal process. 



INSTRUCTOR ACTIVITY: 1. 

2. 



3. 
4. 



5. 
6. 



ERIC 
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CONDITIONS: 



Given a wastestreaCin a treatment plant or color photo- 
graphs of a wastestream, a checklist of the conditions >• 
of the wastestream and plant records and reference mate- 
rials. 



ACCEPTABLE PERFORMANCE: 



\ 



The student will: 

Evaluate the wastesti 
commenting on: 
acidity 

ammonia nitrogen 
BOD ^ 
chloride 
chlorine demand 
chlorine residual 
^ COD 

coliforms 

color 

DO 

floatinjg material 
flow 
foam 
grease 
. grit 



earn for abnormal conditions, 
ice 

nitrate nitrogen 
nitrite nitrogen 
odor 
oil I 

'organic and total KJedahl 

nitrogen 
orthophosphate 
pH' 

relative stability 
settleable matter 
sludge density 
suspended solids 
turbidity 



Describe the cause 'and effect of the abnormal con- 
dition. 

Explain how often the condition of the wastestream 
must be checked. 

Describe what an operator does if he observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors 

sampling procedures 

Describe how the actions of the operator will improve 
the condition of the wastestream. 



INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal conditions of the -^^^ 

wastestream illustrated in color pictures. 

2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain the abnormal operation proce- 
, - dures during a slide show. 
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A* Describe and explain thie abnormal operation proce- 
dures during a plant tour. Listen to the student *s 
description of the procedures. 

STUDENT ACTIVITY 1. Evaluate and explain the abnormal conditions of the 

wastestream which are illustrated in color pictures. 

2. Describe and explain the abnormal operation proce- 
dures illustrated in pictures and described in plant 
records and case histories. 

3. Describe and explain .the abnormal operation proce- 
dures in a class discussion after a slid-e show. ' 

4. Evaluate and explain the condition of the v/astestream 
during a plant tour. Describe and explain the abnor- 
mal' operation procfedures. 

<<<<<<>>>>>> 



OBJECTIVE 26.9: 



Describe the preventive maintenance procedures for the 
effluent disposal unit. 



CONDITIONS: 



Given an effluent disposal unit or pictures and drav/ings 
of an effluent disposal unit and reference materials, 
including: 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance scfiedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe these preventive maintenance procedures for 



the effluent disposal unit: 
Cleaning 
channel 
filter 

flov/-rate control mechanic 
motor 

piping ^ 
pump 
Lubrication . 
bearing 
motor 
p\amp 
valve 



Mechanical adjustment 
bearing 
coupling 
filter 

flow-rate control 

mechanic 
motor 

pressure control 
pump 
valve 
Painting 
channel 
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Paintijig (continued)' 

motor 

piping 
\ pump 

Replacement 

bearing 
" - coupling 



fire-fighting equipment 
first-aid kit f- 
pipe 
valve 
Wear measurement 
bearing 
couplir^ 



Name the reference materials and tools needed to per- 
form the p^peveritive maintenance procedures . 

Explain how often each preventive maintenance proce- 
dure must be performed. ^ ' • 

Explain how ^ operator determines whether a compo- 
nent needs preventive maintenance. ^ • 

Describe what an operator d®es'lf a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure %s 
^important. * - ^ ' v 



INSTRUCTOR ACTIVITY; 



1. Describe and explain. the preventive maintenance pro- 
cedures for the effluent disposal unit. ^ 

-2. Describe and explain the preventive maintenance pro- 
cedures during a slide show. 

3. Describe and explain, the preventive maintenance pro- 
cedures during a plant tour. 



STUDENt ACTIVITY: 



OBJECTIVR ,16.10: 



CONDITIONS: 



f ERIC 



1. Develop^ a preventive maintenance schedule and a man- 
ual of preventive maintenance procedures . ^ 

2. Observe, describe arid expla^ the preventive mainte- 
nance procedures during a slide sljow. 

3* Observe, describe ,and explain the preventive mainte- 
nance procedures during a plant tour. . V 



<««<;>>>>>> 



Pevfovm the pveventive maintenanoe proQedures fof^ the 
effluent disposal unit^ ^ .> ' 

'Given an effluent disposal* unit^ and, tools and reference 
materials, including: j , . . 

inspection records ' ' , . 

manuf^.cturer 's mairiterian^e gui<3les * 

plant drawii^s^ afid specifications 

preventive maintenance schedule i> 

. ^ 83' , ^ <i 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 

Apply the preventive maintenance schedule for the 
effluent dispasal unit, explaining his actions. 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. \ 



INSTRUCTOR ACTIVITY: 



4. 



Set up simulated situations in the workshop. 
Observe student inspection of a treatment plant. 
Observe the student perfoi^jning the preventive mainte- 
nance procedures in a treatment plant. ^ 



STUDENT ACTIVITY: 



1. Small groups of students perform the preventive main- 
tenance procedures in simulated situations in the 
workshop. ^ 

2. Inspect a treatment plant. Evaluate and explain the 
preventive maintenance procedures. 

^3.» Perform and' explain the preventive maintenance proce- 
^ dures in a treatment plant . . 



<<<<<<>>>>>> 



OBJECTIVE 16.11: 



Deaavibe the oohreative maintenance' procedures for the 
effluent disposal uni't components listed on page 71.' 



■CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



ERIC 



Given an effluent d-isposal unit or a iiiock-up, photo- 
graphs 03? drawings of an effluent disposp.1 unit, the 
mnual of operation procedures which the student has 
developed for the effluent disposal unit, tools and ref- 
erence materials, including: 

catalogue of replacement parts 
• ecfuipment catalogues 

manufacturer's maintenance guides 

The stud.enx will: • 

DesciAbe liow an, operator evaluates each component of 
the effluent disposal unit for corrective rfkintenance, 
coiranienting on: \ \ 
' cdELor flow • 

cprrosion > ' • . ,l^motion * ^ 
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odor sound 
position temperature 
pressure vibration 

Explain why a component has malfunctioned. 

Name the reference materials and tools needed to per- 
form the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including : 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts 

record keeping 

Describe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 




1. Describe and explain the corrective maintenance pro- 
cedures for the effluent disposal unit, using dia- 
grams and pictures. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 



2. 



3. 



Describe anji explain the ^sorrectiveHB&intenance pro- 
cedures in situations described or pictured by the 
instructor. ^ 
Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

Observe, describe and explain the corrective mainte- 
nance procedui'es during a treatment plant tour. 



<<<<<<>>>>>> 



OBJECTIVE 26.22:' 



Perform the Qo^eotive mcdntenanQe procedures for the 
effluent dispaanl unit oomponente. 



CONDITIONS: 



Given an effluent disposal unit or unit components, the 
operation procedures iSariiial which the student has devel- 
oped, tools and reference materials, including: 

catalogue of replacement parts _ 

equipment catalogues 

iMnufacturer'''s guides ^ ' 

^ manufacturer's operation manual 



V. 
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/ 

ACCEPTABLE PERFORMANCE: The student will: 

Evaluate the components of the effluent disposal unit 
for corrective maintenance, explaining why a compo- 
nent has malfunctioned and commenting on: 
color position 
corrosion pressure 
flow sound 
motion^ ... — ' ' temperature ^ 
odor vibration 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures v;hich an operator follows v/hen 
a. component malfunctions, including: 
■ evaluation of capabilities of plant personnel to 
perform the procedures 
selection of replacement parts 
record keeping 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3. Observe the student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment .plant . 



<<<<<<>>>>>> 



OBJECTIVE 16.13: 



Perform the safety procedures for the effluent disposal 
unit and demonstrate how they protect employees and 
visitors. 



CONDITIONS: 



Given a list of operation or maintenance procedures, the 
student's manual of safety |)rocedures, tools and safety 
equipment, I . 



Effluent Disposal 




ACCEPTABLE PERFORMANCE: 



The student will: 

Identify hazardous conditions in the effluent dispos 
al unit, connnentiiig on: 

high-risk activities 

sources of danger 

safety equipment 

Explain how the procedures protect employees and 
visitors. , ) 

Recommend corrective procedures and correct the un- 
safe condition. 



INSTRUCTOR ACTIVITY: 



1. 
2. 



Set up simulated situations in the workshop. 
Obs-erve the student as he evaluates the safety condi 
tions in a treatment plant. 

Observe the student performing the safety procedures 
in a treatment plant. 



STBDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plant and 
recommend corrective procedures. 

3- Perfc^ the safety procedures in a treatment plant. 

<<<<<<>>>>>> * • 



OBJECTIVE 16.14: 



Compare other effluent disposal mite to the direct re- 
use system (composite model plant unit Q). 



CONDITIONS: 



Given a process unit and reference materials, including; 
equipment catalogues 
laboratory reports 
manufacturer's bulletins 
manufacturer's o'peration manuals 

plant maintenance and operation records * 



ACCEPTABLE PERFORMANCE: 



The student will: 

Compare composite model plant unit Q with: 
an underground disposal system, 
a dilution system, 
an irrigation system. 

an intermittent sand filter unit as used in 
tertiary treatment. 
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Consider: 

availability of replacement parts 
capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
opera-^ional costs 
operational skills 
• personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 

INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about 

the units. ^ 

2. Compare composite model plant unit Q with the other 
units. 

3. Help the student to collect information for reports 
on' the advantages and disadvantages of each unit. 



STUDENT ACTIVITY: 



1. List information about the units on a chart. 

2. Compare the units in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each unit. 



<<<<<<>>>>>> 



OBJECTIVE 16.15: 



Name and locate the aomponente of the effluent disposal 
unit listed on page 71. Name and select reference ma- 
terials which explain the normal operation procedures^ 
the purpose of each component/ how the component works 
and why it is^ important. 



CONDITIONS: 



Given an effluent disposal unit, unit components or a 
diagram, model or photographs of a unit and reference 
materials, including: 

^contractor's plans of the effluent disposal unit 

^manufacturer's maintenance guides 
operation and maintenance manuals 



ERLC\ 
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ACCEPTABLE PERFORMANCE: The student will: 

Name and locate the components of the effluent di6- 
posal unit. 

Name and select reference materials which explain the 
normal operation procedures, the purpose of each com- 
ponent, how the component works and why it is impor- 
tant, m 



INSTRUCTOR ACTIVITY: 1. Point out components of the effluent disposal unit on 

I diagrams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the effluent disposal unit and normal operation 
procedures . 



STUDENT ACTIVITY: 1. Name the components which the instructor points out 

on diagrams, photographs or models. 

2. Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select the reference materials v/hich des- 
cribe the effluent disposal unit and normal operation 
proceaures . 



<<<<<<>>>>>> 



OBJECTIVE 16. 16: 



Perform the abnormal operation procedures for the efflu- 
ent disposal' unit. 



CONDITIONS': 



Given a wastestream in a treatment plant and reference 
materials , including : 

industrial waste records 

operation logs 

operator manuals 

plant performance guides 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will: 



Evaluate the wastestream for abnormal conditions, 
commenting on: 

acidity BOD 

ammonia nitrogen chloride 
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chlorine demand 
chlorine residual 
COD 

coliforms 
color 
DO 

floating material 
flow 
foam 
grease 
grit 
ice 

nitrate nitrogen 

Select the ref^ences 
stream to normal. 

Perform the abnormal operation procedures. 



nitrite nitrogen 
odor 
oil 

organic and total Kjedahl 

nitrogen 
orthophosphate 
pH 

relative stability 
settleable matter 
sludge density 
suspended solids 
turbidity 

he needs to return the waste- 



INSTRUCTOR ACTIVITY: 



1. Observe the student as he evaluates the wastestream 
in a tiif^tment plant. 

2. Describe the references needed to correct abnormal 
conditions of the wastestream. 

3. Observe the student performing the abnormal operation 
procedures in simulated situations and in a treatment 
plant. . 



jTUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the wastestream. 

3. Perform the abnormal operation procedure^ in Simula-; 
ted situations or in a treatment plant. 
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